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Before buying a C++ compiler 
get a quote on Borland C++ 


C++ is fundamental to the object-oriented revolution occurring in the 
90s, and Borland C++ is clearly the leader. ... Customers of our operat- 
ing system told us that fundamental to their future plans was C++, and 
Borland C++ specifically. 

—Lee Reiswig 
Assistant General Manager for 
Personal Systems Programming 


What we found when we use Borland C++ is [that] we spend 
significantly less time on the testing side. The object-oriented design and in ees te a a : 


the well-defined interfaces translate automatically to the design of the 
code using C++... Ita real pleasure to get away from a long history of 
turning off optimizers to help solve the problems you can’t 

track down, 


—Bill Crow 
Chief Architect for Hewlett-Packard New Wave 
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APPLICATION FRAMEWORKS 


Professional C programmers are choosing 
object-oriented C++ because they know it 
increases productivity, And the C++ they're 
choosing is from Borland. With more than 
500,000 copies of C++ shipped, Borland sets 
the standard. 


Since 1983, 
Borland has 
consistently 
provided pro- 
fessional software 
A development tools to 
programmers around 
the world. Today, Borland is 
the acknowledged leader in Object-Oriented 
Programming (OOP). OOP gives you amaz- 
ing code reusability, extensibility and easier 
maintenance because applications are built 
ona basis of tested, reliable code. 


Borland C++ 3.0. 
C++ you can rely on! 


Borland? C++ is the choice of professional C 
and C++ programmers for Windows and 


THE INDUSTRY.STANDARD C++ WITH 
OBJECTWINDOWS" AND TURBO VISION” 


DOS application development. The third- 
generation C++ compiler fully supports the 
AT&T CFRONT 30 standard C++, including 
templates! And the powerful C compiler fully 
implements the ANSI C standard. 
With both compilers included you can 
program in C today and move to C++ 
when you're ready. 


A host of powerful Cc 


and C++ 
for Windows 
and DOS all 
in one package! 


features in 

one package! 
Borland C++ comes with an 
array of powerful yet easy- 
to-use features 
demanded by today's 
professional 
programmers. The 
Windows-hosted IDE provides a superior 


software development environment. Now you 


create, edit, compile and run Windows appli- 


cations all from within Windows. All resulting 


in remarkable productivity. 


Only Borland C++ gives you the graphical 
ObjectBrowser.™ So you get a visual dis- 
play of the relationships between objects, 
and can easily navigate through the classes, 
functions or variables in your code. 
The EasyWin™ Library converts standard 
DOS applications to Windows just by 
recompiling. The SpeedBar™ makes 
Windows development 
astonishingly intuitive and 
fast, employing recog- 
nizable icons to repre- 
sent your frequently 
used menu items. 
Precompiled headers give 
you quick compilation and Borland C++'s 
DPMI support lets you compile huge appli- 
cations fast. Resource Workshop allows 
you to visually create your Windows user 
interface without programming. 


Quality tools that other 

compilers can’t match 
Borland C++ also comes complete with 
all the tools that the serious professional 
developer needs. Borland’s award-winning 
Turbo Debugger” gives you intelligent, 
interactive debugging on a single monitor. 
The Turbo Profiler™ helps you spot bot- 


application’s performance. With the 


you can integrate your assembly 
language code into your 
applications quickly and 
easily. 


gives you 
Application Frameworks 
for DOS and Windows 


Borland C++ & Application Frameworks 


slashes development time by giving you intu- 
itive, ready-made user interfaces for Windows 


tlenecks in your code to streamline your 


object-oriented Turbo Assembler® 


Only Borland’s C++ 


*J.D. Power and Associates 1991 Computer End User Satisfaction Study for Application Software Publisher: Phase IV: Business End User Summary. Responses from Business End Users at 4,996 business sites. 
Copyright © 1992 Borland International, Inc. All rights reserved. All Borland products are trademarks of Borland International, Inc. Bl 1514A 


Borland C++ includes ae 
= C++ with templates, compatible with AT&T 


Cc 
® Global optimizer, including 
* Global register allocation 
= Local and global common Neh 
= Induction variables 
= Loop and jump optimization 
« Register parameter passing. 
= Ten other optimizations 
= Fast compile speed 
= Windows and DOS integrated 
development environments 


= DPMI support i conics ms 
environments — 


and DOS. Simply plug an application frame- 
work into your application or customize it 
any way you wish. High-level objects are 
ready to bolt on with just a few lines of code. 
Add an editor in just one line! Automatically 
inherit windows, dialogues, menus, mouse 
support and more. 


JD.POWER. 
1. Borland 
1. WordPerfect 
. Tied 3. Lotus 
TSC 4. Microsoft 
STIS EIRUI 5. Claris 
Among Business Users* 6. Aldus 


The ObjectWindows™ application frame- 
work streamlines Windows development. It 
automates initialization and gives your appli- 
cations more functionality with less code. 


Borland makes your transition 
from C to C++ easy! 
To make your transition from C to C+ + as 
smooth as possible, we've created Worle of 
FEE Object Windows for C++ training videotape. 
Bvt And now you can get it FREE (retail value 
£99.95)! This remarkable video trainin gy pack- 

age comes complete with two videos, work- 
book and sample source code that you Gan 
plug right into your program ! 
Taught by internationally recog- 
nized C++ experts, World of” 
ObjectWindows for C++ will give 
you an in-depth understanding: of 
the ObjectWindows sa pe 
frame-work for Windows. Combined with 
Borland C++ & Application Frameworks, 
there is no faster, more productive way to 
get up to speed on C++, 


TOP PRODUCTS 
OF 1991 


ObjectWindows also features Borland 
Custom Controls that make your applica- 
tions look great. 

Also included is Turbo Vision, the 
application framework for DOS that gives 
you capabilities similar to Object Windows 
for character-based pro- 
grams. Both come with full 
source code. 


If you're serious about moving to C++, go 
with the leader, Borland. 
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(2 Issue theme: Algorithms 


GETTING TOGETHER BY NUMBERS 
Richard Pickard’s marriages aren’t made in heaven - 
A combinatorial problem with social implications. 1 


EN 


GETTING TO THE POINT 
How do you do accurate arithmetic on a 4-bit microcontroller? 
Dave Midgley explores life without floating point. 2 


= 


COOPERATIVE PROGRAMMING 


They have a sinister reputation outside academia, 
but coroutines offer neat fixes to real problems, says David Cooper. 2. 


io) 


CLASH OF THE TITANS 
Who will triumph? Borland or Microsoft? 
We have a bout between two C++ compilers. Referee: Paul Kemp. 3 


EN 


THE NETBIOS INTERFACE - BASIC CONCEPTS 


Derek Clifford introduces a semi-universal networks API. 42 
SEGMENT CRUNCHERS 

Cliff Saran explores the world of 80x86 assemblers. 50 
SOAPBOX 

Cowboy Eddy Robinson has been struggling with TPW’s docs. 2 
NEWS 

Another xBASE company swallowed, but ANSI xBASE is coming. 4 
LETTERS 

A bumper crop, ranging from OO analysis to PC dealer troubles. 10 
MAYHEM 

Guess who seems to be missing the Cold War... 56 
LAINE STUMP’S C++ DIARY 

Can't fault the lad for lack of ambition: 

This month Laine presents his home-made GUI. 59 
IC 

Paul Johnson has been looking at Eiffel/S for DOS. 66 
XBASE 

James Ormrod delves into Clipper’s mysterious Extend System. 74 
UNIX REGULAR 

Peter Collinson delves into UNIX’s macro processing. 78 
ECUG 

In which the Clinic tackles classes for serial ports. 86 
CUG 

Ever-constant Francis Glassborow considers dropping #define. 88 
CROSSWORD 

Eric Deeson makes them black-and-white squares dance! 92 
STOB 

Verity has discovered Windows programming. 96 
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Varmints 


Do companies that sell compilers really want you to use them? Eddy Robinson is not too sure. 


I’m newly arrived in the world of programming. I’ve made a few 
visits before, but I recently decided to become a permanent resi- 
dent. As I like excitement, adventure, and really wild things, it 
made sense to start a new life at the frontier. So it was that I headed 
off to Windows territory. Now I’m not such a greenhorn that I didn’t 
know life would be hard, so I went to the store to get some tools. 

‘This here copy of Turbo Pascal fer Windows is all ya need, 
sonny!’ said Mr Borland, 
“sgot ObjectWindows to get 
ya goin’ real quick. And Mis- 
ter Manual here, he’ll show 
ya how to use it, too!’ 

‘Great!’ I enthused, ‘here’s 
ma hard-fought dollars!’ 

Mr Manual was really 
friendly. ‘Why don’t I travel 
out a ways with ya, son,’ he 
said, ‘that way y'all will get 
to your claim faster and I can 
show ya how to survive in 
the badlands.’ I hitched up 
my wagon and off we set. 
Soon we got to a wide 
prairie. ‘This here’s real 
Windows country, son’ said 
Mr Manual. ‘Y’all need to na- 
vigate round here, and most 
settlers use a little popup 
window and take a look at 
where they're goin’, Do this 


I did what he told me. My 
popup window popped up 
and then broke with a funny 
‘UAE’ noise. Then my 
wagon fell over as well. Mr 
Manual helped me to right it 
and then said ‘Use this son. 
I prepared it earlier, special 
for a new settler!’ He handed 
me a file. I started it up and that made the ‘UAE’ noise too, and my 
wagon fell over again. I turned back to the store and talked to Mr 
Borland again. ‘Don’t know, son. Mr Manual, even he makes the 
odd mistake y’know. But he knows his stuff? 

I headed off again, and this time we were doing better until Mr 
Manual stopped and said ‘Well, this is as far as I go, son. Now listen 
while I tell y’all about OOP and things.’ Then he launched into a long 
complex speech about living and working in Windows country. He 
even suggested using my compiler to remake my old existing libraries! 

‘But I haven’t got any yet!’ I wailed. ‘I've only ever made a shack!’ 

‘Well, ya know all the basics now, don’t ya?’ 

‘No, I don’t actually.’ 

‘Oh. Well, never mind, y’all will soon get the hang of it. Here's 
what dynamic method tables are for.’ 
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Then he left me. Out on the prairie with a head full of advice and 
no map. My boots are getting worn out because I keep losing my 
way, and I’m not completely sure about just how much farther out 
that guy from Mr Borland’s store has gone on his own. 

I’m upset and frustrated by the difficulty of just taking these first 
steps. Windows doesn’t frighten me as much as I thought, and most 
of the natives here are friendly to a travelling man like me. But I 
want to stake a claim and 
have my own little ranch. 
I can work out how to 
plough a field of data or fit 
API logs together, but I 
don't know how to make 
a plough or build a wall. 

It seems absurd that 
anyone should sell an 
expensive and powerful 
tool without giving much 
consideration to the new 
user. Is there some in- 
visible line which makes 
you an expert once you 
step over it? Mr Manual 
thought so, but I dis- 
agree. There seems to be 
some idea that knowing 
what tools you want im- 
plies either that you 
know how to use them, 
or else makes you a 
threat to the existing set- 
tlers. 

I suspect the latter: the 
simpler development tools 
Ihave used before had lots 
of helpful information but 
weren't versatile enough. 
The documentation for my 
all-weather compiler has 
given me a quick tour and 
then left me out in the cold with a rickety old wagon. 

It is appalling that people who want to improve their skills (and 
by extension, the quality of software) are not being given more 
help from the moment they open the box. 

Everyone who buys a compiler is hoping to be a skilled pro- 
grammer: there should really be a job application form in each 
package. By not encouraging fledgeling programmers on the rocky 
road to Competency City, established developers can only limit 
themselves in the future when seeking new talent. 
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Eddy Robinson declared war on the computer industry when be 
found that C was designed for writing operating systems. He can 
be contacted on CIX as BAPHOMET. 


“FORTRAN COMPILERS |) 
NEW LAHEY F77L-EM/32 5.0 is now bundled with 


royalty-free version of Phar Lap’s Extender & VMM, |) Assemblers 
486 optimisation, arrays > 16 Mb, new debugger, etc. |) Basic 
ONL | | 


C++ 


FS-Fortran 77 DOS £35 t Conial 

Cerra Rover Cross Dev Database 
a Bes aes | Prices do not include VAT or other local taxes, but feipebudgers Editors 
MS Fortran 5.1 ‘ OS2&Win&DOS £205 | do inelide delivery inthe UK and Europe. ]} Forth Fortran 


Prospero Fortran pos £145 | Please check prices at time of order as ads are | Graphics Icon 
Prospero PC Fortran DOS £55 prepared some weeks before publication. Linkers/Locaters Lisp 


Watcom F77 8.5 OS2&Win&DOS £275 | This page lists some of our products call us fora | Logo Modula-2 
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Microsoft C/C++ Upgrade ‘ ) C Asynch Manager DOS £110 C Windows Toolkit DOS £59 
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Microsoft Quick & Assembler | | Cttree Plus DOS £310 ProtoGen Win £55 
Microsoft Quick¢ for Windows CodeBase 4.5 DOS £195 ProtoView Win £299 
Microsoft QuickPascal 1.0 } 0-ISAM DOS £275 TCXL-DOS 6.0 DOS £75 
Microsoft Source Profiler Faircom Toolbox Prof DOS £645 Vermont Views V3.0 DOS £299 
Microga yen sey indowe H roe Ye il Bes ate Vitamin C V4.0 DOS £260 

icrosot sual Basic i § Pro-C va. bs 495, 

Microsoft VB Prof Toolkit } Raima Data Manager Win.DOS £425 General & Systems Libraries 
Microsoft Windows 3.1 SoftFocus Btree/ISAM DOS £70 C Tools Plus/6.0 DOS £90 
MS Windows SDK 3.1 (in C 7) Sycero.C Network DOS £895 CodeRunner DOS £140 


Borland C++ 3.0 Graphics Heap Expander 3.0 DOS £85 
Borland C++ & AFX 3.0 | |) Essential Graphics Chart DOS £110 eo aa) DOS 
Borland C++ & AFX Upgra' | Essential Graphics Kernel DOS £115 PowerSTOR DOS £85 
Borland Corporate Prod Pack Essential Graphics GUI DOS £85 Resident-C DOS £115 
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Portable Aspect 


GUI interface for Motif, Open Look, MS- 
Windows, PM and Macintosh. There is 
also a text-only user interface. It provides 
arange of built-in controls such as radio 
buttons and checkboxes. Aspect also en- 
ables the developer to register custom 
controls, It is claimed that an applica- 
tion created with Aspect has the same 
look and feel as a native application. 
Aspect includes the Interactive Resource 
Builder, a resource editor which pro- 
duces portable resource files. The pack- 
age is available from Goldmine 
Technology from 1500. Phone Gold- 
mine on 0442 862824 for details. 


0S/2 Compilers 

In the race to produce 32-bit compilers 
for IBM’s latest operating system, Micro- 
way has released the NDP Fortran, NDP 
C/C++ and NDP Pascal compilers for 
OS/2 V2.0. The compilers are not PM- 
hosted. Access to the OS/2 API is 
achieved using IBM's C/Set compilerand 
Toolkit, Microway says that the C opti- 
miser contains several numeric optimis- 
ations including loop unrolling and 
register caching. NDP C/C++ is com- 
pliant with ATGET C++ V2.1 and NDP 
Pascal is ANSI compliant. Each of the 
three compilers is priced at £475. Phone 
Microway on 081 5415466 for details. 


Credit Card PC 

Gold Card AT (GcAT) from Dsp Design 
is a complete PC squeezed onto an 
85mm by 65mm printed circuit board. 
Weighing only 75g, GcAT contains a 
14.3 MHz 8086, 1 MBofmemory, a CGA 
controller and an RS232 serial port. It 
supports XT-style keyboards and there is 
also an expansion bus for attaching a 
Sloppy disk or parallel port. Gold Card AT 
costs £475 and is manufactured by Dsp 
Design on 071 4821773. 


CUA for Recital 

The Recital, xBASE-compatible fourth 
generation application generator has been 
updated to V7.2. Recitalsays that this release 
provides better database management and 
productivity benefits’ for end-users, In par- 
ticular, it now includes Executive Informa- 
tion Centre, a CUA-compliantuser interface 
which provides windows/dialog boxes etc 
and enables portability between character- 
based and windowing systems such as X 
Windows. Recital is available on a number 
of platforms including VAX/VMS and UNIX 
and also contains an xBASE interface. 
Prices for Recital V7.2 start at £3000 (2 user 
developer's licence for UNIX). Recital 
can be reached on 0344 301444, 


Aspect from Open Inc is a new portable 


Clipper Buy Out 


Over the last year we have seen Borland acquire Ashton-Tate and, more recently, 
Microsoft gobble up Fox. Nantucket became the only independent player of signific- 
ance in the xBASE arena. Not any more. On 7th May 1992 Computer Associates (CA) 
signed an agreement to buy Nantucket. 

CA has said that acquiring Nantucket and, in particular, Clipper, will enhance its 
presence in the xBASE market. CA says its own dbFast is the only multi-user, 
standalone xBASE-compatible development language and database for Windows. 
‘We are excited about the combination of CA’s superior Windows technology with 
our next generation of object-oriented database technology’, said Barry Rebell, CEO 
of Nantucket Corp. 

George Fletcher, Managing Director of Nantucket UK added, ‘...the sales effort for 
Clipper will also become more effective, since Computer Associates’ world-wide sales 
force will compliment our own.’ CA foresees that the acquisition of Nantucket will 
‘bring the dBASE standards to a new level of sophistication’. We understand that CA 
will continue supporting the Clipper 5.X product line and the Aspen project. However 
it is not known whether Aspen will evolve into a new product or merge with CA’s 
existing dbFast package. 

CA was founded in 1976 and provides a range of products including database 
management and business application software. In the DOS market, it is best known 
for ‘SuperCalc’, the spreadsheet for people who find other spreadsheets too exciting 
(according to our rude Editor - what does he know?), Nantucket can be contacted on 
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0707 373600. Computer Associates is on 0895 272501. 


ANSI for XBASE 


A proposal for an ANSI standard for the 
xBASE language has been submitted by the 
ANSI X3/SPARC committee. ‘We're enter- 
ing a new era of computing’, said Marc 
Schnapp, the author of the proposed stand- 
ard, ‘a standards effort will tailor xBASE to 
meet the challenge.’ 

Borland has given the proposal its stamp 
of approval. ‘An ANSI standards committee 
devoted to supporting dBASE-compatiblity 
is long overdue’, said Phillipe Kahn, Bor- 
land’s president and CEO, ‘...we are an ac- 
tive and enthusiastic supporter’, he added. 

With the recent merger of Microsoft and 
Fox, both companies have also given their 
backing to the xBASE standard. Dr David 
Fulton, the president and CEO of Fox said, 
‘.itis both professional and responsible to 
support efforts to create such a standard,’ 
Further information can be obtained from 
Borland on 0734 321150 or Microsoft on 
0734 270001. 


Hot RTOS 


OSE is a new real time operating system 
(RTOS) from Enea Data which claims the 
highest performance of any RTOS currently 
being shipped. OSE is a range of products 
including operating systems and de- 
bugging tools for 8, 16 and 32-bit proces- 
sors. A number of processors are supported 
including 8051, 80186 and 68030. OSE pro- 
vides consistent timings for system calls, 
irrespective of the number of active pro- 
cesses or usage of system resources. Enea 
suggests that this could be used to develop 
applications using fast, expensive proces- 


sors and then migrate to slower devices for 
production. 

Enea provides a fully integrated develop- 
ment and debugging environment for OSE. 
There is a host-based system-level simula- 
tor for testing the software component of a 
system before the hardware is complete 
and Enea also supports third-party tools 
including in-circuit emulators and ROM 
monitors such as the Xray product family 
from Microtec research, 

OSE is available for a number of host 
systems including PCs and Suns, A typical 
development license for the 68000 costs 
between £5000 and £15,000, depending on 
the host system and what third-party pro- 
duct support is required. OSE is distributed 
in the UK by Reflex Technology on 0494 
465907. 


UNIX Debug Spec 


UNIX International has announced a new 
specification for debuggers called ‘Dwarf’. 
The specification describes a vendor-inde- 
pendent interface which will enable a de- 
veloper to debug any application produced 
by a compiler that is able to generate Dwarf 
debugging information. Dwarf currently 
supports C, C++ and Fortran 77. The speci- 
fication should ease the porting of execu- 
table files from one system to another, 
assuming that both systems use the same 
processor architecture. 

Over 70 companies, including Borland, 
CenterLine and Watcom have been in- 
volved in producing the first draft of Dwarf. 
A free copy of the specification can be 
obtained from UNIX International on 010 
32 2 6723700. 


Borland 
training ... 


»» RICHFORDS Training. 
For developers, by developers 
for the real world. 
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Quality Assured? 

The BSI has introduced a new specifica- 
tion which outlines a number of require- 
ments that a given software product 
must meet before it can be awarded the 
BSI Kitemark. The first Product Approval 
Specification (PAS) is for General Ledger 
software. However the BSI is looking at 
other applications. To comply with the 
spec the software must meet a number of 
criteria and must be tested against a 
public specification. A copy of ‘The PAS’ 
Jor General Ledger is available from the 
BSI on 0908 220022. 


Fortran GUI 
Interacter is a portable user interface 
and graphics library for Fortran. The 
latest version (V1.6) supports several 
| operating systems including real/pro- 
tected mode DOS, UNIX and VMS. It also 
provides an Xlib driver which enables 
Interacter applications to run under X 
Windows. Interacter supports a number 
of protected-mode DOS Fortran compi- 
lers including compilers from Salford, 
Lahey and Watcom. The single user ver- 
sion of Interacter cost £450 from Inter- 
active Software Services on 0785 
715588. 


Novell for OS/2 

Sources at IBM have indicated that Big 
Blue will start shipping Novell LAN Re- 
questor for OS/2 V2.0 later this month. 
This will cost about £50 and will enable 
OS/2 workstations to access Novell net- 
work servers. IBM also plans to release its 
PM-hosted C development environment 
called C Set 2 and the WorkFrame/2 IDE. 
Further information about OS/2 can be 
obtained from IBM on 081 7470747. 


0-0 ShareWare 

EMS Professional Shareware libraries is 
now offering the latest version of its C++ 
Utility Library. This version adds 18 new 
products, bringing the total to over 140, 
Subject areas covered in the library in- 
clude Comms, Graphics, Turbo Vision 
and Virtual objects. The C++ Utility is 
distributed on either 20 360 KB disks or 
six 1.44. MB disks and is priced at $59.50 
rom EMS on 0101 301 9243594. 


Well Done, Acorn 

The development of the ARM 32 Reduced 
Instruction Set (RISC) microprocessor 
has earned Acorn The Queen’s Award 
for Technological Achievement for 
1992. Acorn claims to have been the first 
company to use RISC technology in a 
commercial environment and launched 
its first computer with the new RISC pro- 
cessor in 1987. Acorn Computers is on 
0223 245200. 
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Software Ltd on 081 9944842. 


Windows Editor 

Ed for Windows is a new Windows programmer's editor from Soft As it Gets, the 
Australian company which developed Ed for DOS (Programmer'sEditors .EXE Feb ’92). 
Ed boasts several features unique to Windows editors, including an unlimited 
Undo/Redo facility, the ability to handle large files and emulations for several editors 
including Brief, Wordstar and Norton. Ed for Windows provides language templates 
which are able to generate complete language constructs (eg a C switch statement) 
using just a few keystrokes. There is also a facility which enables the definition of a 
given function to be displayed whenever the user clicks the mouse onto the function’s 
name. Ed for Windows can be configured using its built-in C-style macro language and 
comes complete with over 1 MB of source. 

The photograph shows a Clipper source file in Ed for Windows. When a user clicks 
on the minimised makefile, the Make program will be invoked from within Ed. The 
compilation and link run in the background. Soft As it Gets is planning to offer Ed on 
Motif later this year. Ed for Windows costs 199 and is distributed in the UK by QBS 


DOS Framework 


Planning to write applications for both 
DOS and Windows? Inmark’s solution is the 
zApp application framework, which was pre- 
viously only available for Windows and has 
now been ported to DOS. Source code for 
zApp remains unchanged in both environ- 
ments and zApp for DOS provides DOS text 
applications with menus and dialog boxes 
which Inmark says gives these applications the 
same ‘look and feel’ as a Windows application. 
zApp is a C++ class library containing 
approximately 130 classes and supports 
Borland C++ V3.0, Microsoft C/C++ V7.0 
and Zortech C++ V3.0. It also features dy- 
namic message dispatching, which enables 
messages to be sent to C++ member func- 
tions at run-time. zApp for DOS comes 
complete with source code and includes a 
copy of zApp for Windows. The price of the 
complete package is £280, and zApp for 
Windows is available separately for £175 
(with source). Call Grey Matter on 0364 
53499 for more information. 


Ada Sparcs 


SunPro has indicated that the latest re- 
lease of its Sun Ada’ Development Environ- 
ment (V1.1) will boost the execution of 
applications by up to 30 percent. The new 
product consists of the Sun Ada compiler 
and the SPARCworks/Ada integrated tool- 
set, SunPro says that its Sun Ada compiler 
V1.1 is the fastest industrial Ada compiler. 
The SPARCworks/Ada integrated develop- 
ment environment includes the dbtool 
graphical debugging environment and 
LRTTool (SunPro’s online Ada language 
reference). 
The package also includes the Ada 
XView Toolkit for developing X.11 applica- 
tions for Sun’s OpenWindows and an inter- 
active GUI design tool called GXV-Ada. The 
tools are compatibile with Vedix’s VAD- 
Scross cross-development family. 

The Sun Ada Development Environment 
costs £8000 for a single user license. For 
more information contact Sun Microsys- 
tems on 0276 20444. 
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Contact OBS Software 


Telephone: +44 81 994 4842 
ZACIRCLENG 06 Fax: +44 81994 3441 
BBS: +44 81 747 1979 


Transputer Imaging 


Digithurst is now offering an image pro- 
cessing library for its MicroEye TM (mono- 
chrome) and TC (colour) transputer-based 
image capturing cards for the PC. These 
cards are able to digitise ‘live’ video and can 
redisplay digitised images. 

They also provide 1 MB of on-board pro- 
gram memory. The TM and TC libraries 
enable the developer to take advantage of 
this memory by allowing him to write trans- 
puter-based image-processing applica- 
tions. Each library provides about 80 
low-level routines, written in C and can be 
used in conjunction with any transputer C 
compiler (eg 3L’s Parallel C). In addition to 
offering routines for controlling the image 
cards, the libraries also provide a set of 
Graphics routines for building user inter- 
faces. 

The TM and TC libraries are priced at 
£495, For more information contact Digi- 
thurst on 0763 242955. 


Faster WindowsBase 


Software Products International (SPD has 
released WindowBase V1.5, the latest ver- 
sion of its Windows-hosted DBMS. SPI says 
that this release offers significant speed en- 
hancements and a better user interface than 
previous versions. Certain functions can 
now be accessed directly as icons instead 
of via drop-down menus. 

There is also Data Viewer, a database 
orowser for scanning through database rec- 
ords and a ‘comprehensive Windows instal- 
er’ which SPI says can now update control 
files. 


SPI also provides links to dBASE III and 
Btrieve enabling the user to create and 
manipulate tables transparently from with- 
in WindowBase. It fully supports SQL and 
can also take advantage of Window 3.1 and 
DDE. 

WindowBase V1.5 costs £395 from SPI on 
0734 844081. Until the end of June, SPI will 
upgrade your existing database engine to 
WindowBase for &195. 


PC on Sun 


Sun Microsystems has replaced its exist- 
ing range of PC emulation products with a 
shiny new family consisting of three pro- 
ducts, SunPC software is a software-only PC 
emulator which Sun says is able to run 
MS-DOS and MS-Windows as fast as a 286- 
based PC. 

There are also two hardware options. 

The first is a 16 MHz 486 SX SBus card 
($1050) which can perform at least as fast 
as a 386 PC (says Sun), and a 25 MHz 486 
DX version of the card (£1450) for users 
who want 486 PC performance on their 
SPARCstations. 
To take advantage of distributed network 
resources on a PC, Sun has released the 
latest version of PC-NFS (V 4.0) which now 
supports MS-Windows 3.1 and MS-DOS. 
For developers, Sun has provided the PC- 
NFT Programmer’s Toolkit V4.0 which lets 
you write MS-Windows hosted TCP/IP dis- 
tributed applications. 

The Toolkit supports both Borland C++ 
V3.0 and Microsoft C V6.0. PC-NFS V4.0 
costs £325 and PC-NFS Toolkit V4.0 is 
priced at £600, Phone Sun Microsystems on 
0276 416432 for more information. 


News 


Recursive Templates 


Borland recently held its second International Developers Conference in Steinbeck 
country: Monterey, California. There were many interesting and clever lectures and 
talks, but my eye was particularly caught by the following, deliberately perverse 
example of the use of C++ templates, which appeared in a lecture by Peter Becker: 
template <int i> class Factorial private Factorial<i-1> 
{ 
public: 

int eval () 
} 


{return i * FPactorial<i-1>::eval();} 


class Factorial<0> 
{ 
public: 

int eval () 


hi 


{ return 1;} 


void main() 

{ 
Factorial<3> £3; 
Factorial<6> £6; 
cout << f6.eval() << endl; 
cout << f£3.eval() << endl; 


I won't insult your intelligence by telling you how it works or what it does, suffice 
to say that I reckon you'll blow the compiler’s stack before you bust the integer range. 


Easier Case 

Evergreen has added several new fea- 
tures to its EasyCase family of CASE tools. 
‘The latest version of EasyCase Plus (V3.1) 
boasts an easier to use GUI, support for 
SSADM V4 and additions to the data 
dictionary. The developer's edition of Ea- 
syCase Plus contains a built-in Schema 
Generator which supports both xBASE 
and SQL. Easy Case Plus V3.1 costs 
£320, The developer's edition, EasyCase 
Plus Professional V3.1, is priced at&£520, 
Phone The Software Construction Com- 
pany on 0763 244114 for details. 


Corporate Borland 

Borland is providing a new volume 
licence for its corporate customers, The 
Corporate Account Programme revolves 
around a flexible upgrade policy in which 
Borland provide an Upgrade Master Disk 
set for each product covered by the agree- 
ment. These disks enable the software to 
be installed on as many machines as the 
license permits. Borland is also offering 
a maintenance agreement and special 
upgrade price for extending the licence. 
The entire Borland product range is 
covered by the programme. Borland is 
on 0734 320022. 


Easy Net Admin. 

Banyan Vines has enhanced its VINES 
Assistant product. V2.0 provides several 
new features for network administration 
and troubleshooting on VINES networks. 
It include the Historical Performance 
Analysis tool, which enables network 
administrators to look at network perfor- 
mance either daily or weekly. There is 
also Server Console, for determining 
server problems, and a menu-driven 
network administration tool which en- 
ables the state of network resources to be 
checked, VINES Assistant V2,0. costs 
£612. Phone Banyan Vines on 0293 
612284 for details. 


SQL/SuperBase 

Software Publishing Corporation (SPC), 
the company that produces Superbase, 
has announced SQL Library, a tool 
which enables a user to access SQL da- 
tabases such as Oracle, SQLBase and 
SQL Server from within Windows using 
Superbase. SQL Library costs £295 from 
SPC on 0344 867100, 


Object Amendment 

Last month we accidentally gave incor- 
rect contact details for the Object Expo- 
Europe conference which is being held 
in Westminster, London on 14-17 July. 
1992. The correct phone number is 0306 
77331. We apologise for any inconveni- 
ence that this may have caused. 


.EXE Magazine, Vol 7, Issue 1, June 1992 


») 


Letters 


Letters 


We welcome short letters on any subject that is relevant to software development. Please write to 
The Editor, .EXE Magazine, 10 Barley Mow Passage, Chiswick, London W4 4PH. Unless your letter is 
marked ‘Not for Publication’, it will be considered for inclusion in this section. 


No OO analysis 


Sir, 

Darrel Ince’s concern about the lack of a 
well defined object-oriented software life- 
cycle (EXE April 92) is well founded, but 
his proposal to fill this void seems a little 
tired, 

Most people would agree with what I 
suppose is his basic premise that the very 
real advantages of the object-oriented ap- 
proach can be gained only through proper 
initial systems analysis and design, but it 
was disappointing to see that his article 
spent no time at all on this most important 
part of the lifecycle, instead of jumping 
straight to the point where we have a class 
library which we proceed to document. But 
where did these classes come from? 

What object-oriented analysis tech- 
niques are available to us? How do you 
design for maximum reusability? What 
makes a good class? How can you involve 
business domain experts in the identifica- 
tion of potential classes, and what tech- 
niques can be used to effectively 
communicate an object-oriented model to 
those who commissioned it? 

It was disappointing to see conventional 
software engineering methods trotted out, 
wearing their threadbare object-oriented 
clothes, in very incomplete answer to some 
of the above questions. If entity life-his- 
tories, variations on Jackson structure diag- 
rams and data flow diagrams are to be our 
techniques of choice, then the future looks 
pretty much like the past, and the current 
software crisis will inevitably continue. 

It may be that most readers of .EXE do 
not consider that systems analysis and de- 
sign techniques are of much relevance to 
them, and prefer instead to mull over how 
best to implement general purpose C++ 
container classes without template support, 
or some other equally engaging technical 
problem. But maybe there are enough 
people out there who agree with me that 
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what you choose to develop is more im- 
portant than your implementation plat- 
form. If so, then perhaps we can look 
forward to a fuller discussion of object- 
oriented lifecycles in the near future, 
Eric Corbett 
Manchester 


In trouble already 


Sir, 

Tam wondering whether you have had 
much feedback from Microsoft C/C++ 7.0 
users yet? I’ve had the product for about 
a week and have found, on average, two 
bugs per day. Some can be worked 
around, but some (eg the new overlay 
manager, CodeView, and the optimiser) 
are seriously broken, Of all the items I 
have reported, only one has been con- 
firmed as a known problem (CodeView 
crashing when trying to load some over- 
laid programs). 

Is it just me? I’m not using C++ or Win- 
dows, just vanilla C with vanilla DOS. In 
my experience C 6.00a could be trusted 
(in medium model anyway) but C 7.0 
seems to have come out of beta testing 
too early. Microsoft seems reticent to 
have maintenance releases (C 6,00, 6.00a 
were the only releases I heard of) so are 
we all stuck with an inferior product? 

Andy Pennell 
CP Software 
Oxford 


Supply and demand 


Sir, 

We as a company must spend over 
£30,000 per year on new PCs and various 
ancillaries. As a rule we like to buy from a 
reputable dealer, although it is possible to 
buy the same goods directly from any ‘box- 
shifter’ (the computer press is always full of 
adverts for such outfits) at a considerably 
greater discount. 


The problem that I am confronted with 
is: where does one obtain details of a de- 
pendable dealer? The discounts offered by 
advertisers would be gladly sacrificed if 
only a reliable supplier could be found. 

Within three years we have tried six dif- 
ferent dealers, We have tried both small, 
local companies and the larger, more well- 
known dealerships. All have started with 
good intent; butas soon as we have opened 
an account and they have been regularly 
receiving our orders for a while, the service 
seems to decline. 

Imust spend approximately a quarter of my 
day chasing suppliers for goods not received 
or receipt of good incorrectly supplied. 

I would have though that in these days of 
recession, companies would be only too 
pleased to offer a full service if it were to 
ensure a good customer relationship and 
guarantee the affirmation of orders. 

Iam sure that other readers must experi- 
ence the same frustration. 


Nigel Baker 
AVO Megger Instruments Ltd 
Dover 


Unfair to Windows 


Sir, 

Martin Healey (.EXE, May 1992, p18) is 
being unduly unfair on Microsoft in 
general, and Windows in particular. In de- 
scribing it as an ‘inadequate software pack- 
age’, ‘technically unsound’, ‘ posing as an 
operating system’, he fails to realise the 
factors which have made it such a success, 
and why he should be grateful for it. 

The raison d’étre of a GUI system is that 
it looks good: it reduces the fear users have 
of applications; it give them an instant un- 
derstanding of new ones; the basic visual 
appearance gives satisfaction in using it. 
Microsoft Windows 3, with its nicely- 
sculpted buttons, pleasant colour scheme 
and carefully-chosen menus, is supremely 
good at this job. No-one said ease of pro- 
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gramming was a reason for having GUIs. 

Secondly, Mr Healey is unjustly critical of 
Windows’ internal complexity. Most of 
what he would regard as its general grub- 
biness is there to support old DOS pro- 
grams which tinker with the hardware 
directly. On this basis, a comparison with 
UNIX is blatantly unfair - UNIX pro- 
grammers still think getting ‘uncooked’ 
characters from a terminal is dangerously 
exciting (same issue, p77). DOS compati 
bility is present out of purely commercial 
considerations; I’m sure no one at Microsoft 
wanted to do it either. 

In summary, the specification of Win- 
dows 3 has been brilliantly designed to sell 
millions. It fulfils these specifications rea- 
sonably well, and is deservedly successful. 
Furthermore, it is taking on the role for 
which few people give it credit: it is easing 
DOS users out of DOS. 

They are abandoning their old charac- 
ter-based applications, their TSRs and 
shareware memory managers, in favour 
of a bigger operating system. People will 
buy OS/2 2.0 because it runs Windows 
applications, not DOS ones. Nobody will 
complain if OS/2 won’t run their public- 
domain comms program or grubby draw- 
ing package: they are already using 
Windows Terminal and Paintbrush. OS/2 


2.0 should have been with us five years ago, 

but perhaps it’s only now that it stands a 

chance of selling. My copy is already in the 
post. 

lan Harvey 

Haslings 


No Kant 


Sir, 

While scanning the Philosophy section in 
my local public library, I was (for once) 
interested to note the following three titles 
in sequence: 


Mysteries on the High Seas 
Using UNIX System V Release 3 
The UFO Guidebook 


CPK Smithies 
Corfe Mullen 
Dorset 
Shot in the foot 
Sir, 


While Dave Martin gives us some interes- 
ting reading about thereal world applica- 
tion of the Computer Mis Act (‘Are 
Hackers Really Criminals? .EXE April ’92), 
I must take issue with his claim that it is 
‘utter rubbish’ for so-called hackers to claim 
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that their ‘actions are constructive in that 
they point out the security weaknesses of 
computer systems’. I can’t help thinking 
that a computer consultant specialising in 
the field of security would look upon this 
as potential loss of revenue. 

But what is this? Has he changed his 
mind? As I read on I see that a possible 
reason for non-prosecution of hackers in- 
volves a deal where they are ‘offered, by the 
company, immunity from prosecution if 
they identify the security loophole and 
therefore prevent others from entering by 
that route,’ We are eventually encouraged, 
as users, to ‘make the system manager 
aware of any loopholes.’ This would defi- 
nitely cost less than the consultancy fee. 

Nice one in the foot, David. 

RA Stevenson 
County Durham 


Letter of the Month 


The writer of the best letter of the 
month, as judged by the Editor, will 
receive a £20 book voucher, courtesy 
of Just Computer Books. The best letter 
is the one printed first, Please note 
that letters SUITEE to Be page may 
be edited. | 


OPEN YOUR EYES TO PROTOVIEW 


ProtoView from Systemstar provides the tools for C programmers to 
automate screen design for Microsoft Windows. Within minutes, a 
screen interface complete with pull-down menus, dialog boxes, bit 
maps, controls and data-entry validation routines can be designed 
and demonstrated. ProtoView is intuitive and imposes no structure 
on application code other than that of the user interface, making 
it especially useful for porting existing applications to GUIs. 


ProtoView comprises ViewPaint, used to paint screens and 
generate the code that displays these screens, a dynamic link 
library (DLL) of some 175 ProtoView screen management functions 
and a DLL of field controls which receive input from the user. 


ProtoView provides comprehensive functionality beyond the 
Windows SDK without the need to learn a new language or 
discard existing C libraries. 


ProtoGen — available separately — is the ProtoView interactive 


application generator. 


In the US, ProtoGen is bundled with Borland C++ and customers 
may upgrade to ProtoView. 


ProtoView is a product of ProtoView Development Inc and is 
distributed and supported in the UK by Systemstar. 


To take a look at ProtoView - 
call Systemstar on (0992) 500919 


ES 
= (SYSTEMSTAR fe 


1-3 Parliament Square, Hertford, SG14 1EX 
Telephone: (0992) 500919 Facsimile: (0992) 554261 
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To discover how the new 
Microsoft°C/C++7.0... 


/* Goes from C... */ 
// ...to the most 
// advanced C++ 


PUEEUEULUVLUATTLII 


Moving from C to C++ needn’t be also comes complete with the Microsoft» 
difficult,as you’ll find byusing Microsoft’s Windows: 3.1 Software Developer’s Kit, 
C/C++ version 7.0. Detailed manuals 386 MAXz« 6.0 and the Microsoft Source 


and tutorials take you step-by- Profiler. That’s over £380 worth 


step through the process. Once of software at no extra cost. 


you’ve made the move, you'll 
Execute 


know why it’s the best at 
DERE SES pase ean this simple function. 


create all your applications for 
To find out more about these 


MS-DOS: and for Microsofts 
savings and to receive a free, 


Windowsim. 
detailed information sheet, the 
Write better code, only thing you need do is execute this 
faster. simple function: 
Implementation and compiler tech- Call Microsoft today on 


nology, for example, are the most 0 8 I a 8 | 9 a, 9 7 9 
advanced available, which means you can - 
Microsoft: 


write better code, faster. 


And because the Microsoft Founda- To send for your free C/C++ 7.0 information sheet, 


simply complete and return this coupon to: 
Microsoft Ltd, FREEPOST, 
19 Worple Road, Wimbledon SW19 4YY. 


tion Classes have the most complete 


framework for Windows, you’ll use the 


faces . e Name (Mr/Mrs/Miss/Ms). 
same building blocks foryour applications 


Job title 
that we use for ours. Company 
C/C++7.0 can also reduce the size of Address 
generated code by as much as 55%, due 
. Postcode 
to its compact P-code technology. 
Telephone No. ( ) 
These features alone would seem to Do you plan to develop applications 
for Windows in the future? Yes No 
justify a premium price. Yet at just £335 Do you plan to use C++ 
in the future? Yes No 
R.R.P.(or£99 forthe upgrade)*C/C++7.0 ee a ee ee at erg 


*Upgrade offer expires 30th June, 1992. The upgrade excludes certain SDK manuals which are available for an extra £99. 
386 MAX is a registered trademark of Qualitas, Inc. 
Microsoft and the Microsoft logo are registered trademarks and Windows is a trademark of the Microsoft Corporation. 


> CIRCLE NO. 008 


table Marriage 


Getting together by numbers 


Are you worried about ways to reduce a combinatorial problem to a manageable size? 
Here, from Richard Pickard’s work-book, is an algorithm which uses recursion. 


The Stable Marriage Assignment problem 
was first stated by Gale and Shapley! in 
1962, when they were looking at how to 
allocate students to University places. The 
idealised version of the problem is this: 
suppose we have a number of men and a 
number of women, and that they each 
fancy the others in varying degrees, Each 
individual lists his or her preferences 
among the others in ranked order; Figure 1 
gives a small example. How do we pair 
them off in the best possible way? 


The description of ‘best possible’ is worded 
very carefully by the authors to the effect 


that no reassignment would leave both the 
individuals in a pairing worse off. If some 
new pairing could be made in which the 
individuals in a pairing would both be bet- 
ter off then the previous assignment is said 
to have been unstable. 


The original application - students and 
university places - was a large-scale version 
of this problem in which the students 
ranked their preferences for places and the 
universities ranked the applicants. A real 
university offers (say) 30 places on a par- 
ticular course but the student only ranks the 
course (not the 30 individual places). Simi- 


larly, the university makes only one ranking 
of a particular student rather than making 
30 rankings, one on behalf of each of the 
available places. The method of handling 
this large-scale problem is different from 
what is described below; partly because of 
the anonymity of university places and 
partly because of the practicalities of hand- 
ling the larger volumes of data. 


Assignment problems 


Assignment problems are generally about 
pairing or, more generally, about matching 
different kinds of supply and demand. 


had @ 


poruss 


14 .EXE Magazine, Vol 7, Issue 1, June 1992 


lla 


For example, in production scheduling the 
problem is to assign batches of work to 
machines at different times. Batches of 
work have different identities, they will 
have different routes (engineering require- 
ments), different costs and durations and 
different priorities or deadlines. The bat- 
ches of work have ‘preferences’ expressed 
by their deadlines. The machines used to 
carry out the work have no preferences and 
they are generally anonymous (all lathes 
are alike - up to a point). 


So-called ‘transportation’ problems are as- 
signment problems: the matching of sup- 
plies of goods at ‘source’ depots to 
unfulfilled orders at ‘sink’ customers. A ma- 
trix gives the distances between sources 
and sinks and vectors give the volumes of 
goods available and required. The problem 
is to satisfy the demands and to minimise 
the total distance travelled by all the goods. 
In more realistic models, the distances be- 
tween points are measured as costs accord- 
ing to which type of lorry might be used. In 
this problem, the lorries and drivers have 
no say in the matter, depots are not inter- 
ested in which customers receive the 
goods, it is only total cost which is of inter- 
est. 


Recursion 


The first method of attacking the Stable 
Marriage Assignment (SMA) problem was 
an iterative one, in which initial assign- 
ments were reworked until a stable solution 
was found. The reworking consisted of pro- 
motions and demotions governed by the 
preference lists, 


MeVitie and Wilson” took a fresh look at 
SMA and came up with a different ap- 
proach, I like it because it reduces the ele- 
ment of searching and testing by using the 
preference lists directly. The eye-catching 
aspect of the solution is that it relies on 
using a pair of mutually recursive subrou- 
tines. 


In the first subroutine, Proposal, the 
man makes a proposal of marriage to his 
next choice of woman (initially his first 


Man 1 chooses women: 4 1 3 2 
oo i i Gl a 
= «i i; ey ke 
ay ute we. Sa lp 

Woman 1 chooses men: 1 4 3 2 

eet i vee Ae 

mae In be eo 

es eat ee eepee nea 
Figure 1 - 


A Sample Assignment Problem 


choice). He does this by calling the second 
routine to geta reply. Proposal is called 
initially by the main, outer routine, once for 
each man. (Note that although .EXE adopts 


GL MMMM MLM, 
When you look 
at the code, 
the stopping 
condition is not 
immediately 
obvious 


MMMM 


a traditional position of which sex takes the 
initiative, it turns out fair in the end.) 


In the second subroutine, Refusal, the 

woman considers the latest offer: 

@ If it is the very first then it is accepted. 

@ [fit is better than any previous offer then 
it is accepted and the previously best 
man’s proposal is rejected, 


@ Ifthe new offer is less desirable then the 
proposing man is rejected immediately. 


Rejecting a proposal takes the form of call- 
ing subroutine Proposal on behalf of 
the rejected man so that he can immediately 
make an offer to his next choice. 


Let’s see how the whole thing works; the 
listing is in Figure 2. The user has to set up 
the problem by filling in the two arrays 
MaleChoice and FemaleChoice; 
MaleChoice [m] contains the mth 
man’s choices, element MaleChoice 
{m, x] contains the id of his rth ranked 
woman, Similarly FemaleChoice [w, 
r] contains the id of the wth woman’s rth 
choice. As you can see from the code of 
main routine MW (named for McVitie and 
Wilson) the consistency of these arrays is 
not checked. The actual argument, How- 
Many, specifies the numbers of men and 
women. The result will be left in array 
Marriage; element Marriage [w] 
contains the id of the man married to the 
woman whose id is w. 


MW starts by inverting the women’s pref- 
erence lists into the lookup tables, Man- 
Rank [w], so that ManRank [w, m] 
holds the rank which woman w has as- 
signed to the man whose id is m. Then, to 
keep tabs on progress, each woman is 


Stable Marriage 


marked as NOT Married and each man 
is set up, in Next Choice, to propose to 
his first choice of woman. 


The main action is to invoke Proposal 
for each man in turn. It is sate to do the 
initialisation of Next Choice in the same 
loop since the consequence of calling 
Proposal can never involve a man who 
has not had his first choice set. 


In subroutine Proposal, men call Re- 
fusal with their current choice having 
figured out who they will propose to after- 
wards, if the current offer fails. Refusal 
checks the offer, If the woman has been 
married before then the ranks of the pre- 
vious mate and the new candidate are com- 
pared using the lookup table ManRank. If 
the previous mate’s rank is higher, this is a 
worse choice forthe woman and she remar- 
ries and tells the old partner to propose 
again; a lower rank means that the new 
contender is sent off to make a proposal 
elsewhere. If the woman has not been mar- 
ried before then she accepts the offer and 
enters the new state. 


Don’t go too far 

When writing recursive routines it is vital to 
be sure of the condition that makes the 
recursion stop. When you look at the code, 
the stopping condition is not immediately 
obvious. 


Every call to Proposal includes a call to 
Refusal so there's no help there. In Re- 
fusal there is a case where Proposal 
is not called; this is when a woman accepts 
the first proposal made to her; and recur- 
sion stops. How can we prove that the 
recursions will indeed come to an end? 
There is a double answer: the first is that the 
algorithm starts by giving the men their best 
choices and - as women get better or worse 
offers - the algorithm continues by main- 
taining a partial solution which is always 
stable and never involves men who have 
not made their first proposals. This means 
that no person ever needs to go back in 
their list of preferences looking for a less 
worse choice, the depth of the recursion is 
limited. 


The second part of the answer to the stop- 
ping question is that the numbers of men 
and women are the same. If they are differ- 
ent then the set with the smaller number of 
members must make the first proposals; 
then there will be some in the larger set who 
never get an offer. The algorithm does in- 
deed stop when the last man makes an offer 
to a woman who is not yet married; the 
choice is one of his lower ones but not 
necessarily bers, It doesn’t mean that 
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women come off worse than if they had 
made the proposals first, as you can see 
from the results for the sample problem. 
Figure 3 gives these results in the form of 
output from a debug version of the rou- 
tines. 


No single ‘Figure of Merit’ 


How does the SMA approach differ from 
other assignment methods? In all assign- 
ment problems, the result has to be both 
feasible and optimal. In most, the state of 
being optimal is measured by a single figure 
of merit - usually cost or time. Transport- 
ation methods and Linear Programming are 
examples of techniques which work 
around the domain of feasibility towards 
some optimum. In SMA, itis always feasible 
to find a solution: every member of the 
smaller set is paired off; but optimality is 
represented by a set of figures rather than 
just one. 


Brute force methods work by trying all 
possibilities, rejecting the unfeasible and 
retaining the best solution so far. Brute 
force is out, even with the speed of today’s 
machines, since realistic problems are too 
large. With SMA for example, there are N/ 
possible pairings; with only 20 of each sex 
that would be around 2.4x 10° possibilities 
to set up and measure. 


Modern reconstruction 


For interest I translated one version of the 
program - originally in ALGOL - into Modu- 
la-2. The version of the program is that 
which deals with equal-sized sets of men 
and women and looks for the first of the, 
possibly several, stable solutions. The re- 
sults were the same and gave me the op- 
portunity to compare the speed of a 1989 
20MHz 80286 with a 1969 KDF9. I noticed 
two types of change in programming style 
since those times past. It used to be import- 
ant to keep variable names short in order to 
cut compilation times; there were, then, 
almost as many articles in learned journals 
about symbol table management as any 
other subject. In my reconstruction, I chose 
names with regard to what they stood for; 
for example in the Algol code, men and 
women were identified by i and 3; I used 
ThisMan and ThisWoman. 


The other change is consciously to make a 
program more like a model in the sense that 
an engineering drawing is a model of a real 
component or assembly. I used named 
types for the persons and their preferences 
(although I didn’t go as far as using objects) 
and avoided tricksy coding. In the original, 
where women’s preference lists were in- 
verted to produce their lookup tables: 
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Stable Marriage 
DEFINITION MODULE SMA ; 
(* Stable Marriage Assignment Algorithm *) 
(* McVitie and Wilson, ALGOL version. *) 
(* Richard H Pickard, Modula-2 version. *) 
CONST 
MAXPERSONS = 50; (* Arbitrary limit on problem size *) 
TYPR 
PERSON_ID = CARDINAL [1 .. MAXPERSONS] ; 
MAN_ID = PERSON_ID ; 
WOMAN_ID = PERSON_ID ; 
CHOICELIST = ARRAY [1 .. MAXPERSONS] OF PERSON_ID ; 
CHOICEARRAY = ARRAY [1 .. MAXPERSONS] OF CHOICELIST ; 
VAR 
MaleChoice : CHOICEARRAY ; 
FemaleChoice : CHOICEARRAY ; 
Marriage : CHOICELIST ; 
PROCEDURE Proposal (Man : MAN_ID) ; 
PROCEDURE Refusal (Man : MAN ID ; Woman : WOMAN_ID) ; 
PROCEDURE MW (HowMany : CARDINAL) : CARDINAL ; 
END SMA . 
IMPLEMENTATION MODULE SMA ; 
TYPE 
RANK = CARDINAL (1 .. MAXPERSONS) ; 
RANKLIST ARRAY (1 .. MAXPERSONS] OF RANK ; 
RANKARRAY = ARRAY [1 .. MAXPERSONS] OF RANKLIST ; 
VAR 
Count : CARDINAL ; (* Number of proposals. *) 
NextChoice : RANKLIST ; (* Next in each man’s list. *) 
ManRank : RANKARRAY ; (* Women’s lists, recoded. *) 
Married : ARRAY [1 .. MAXPERSONS] OF BOOLEAN ; 
(* Man proposes by challenging his decreasingly *) 
(* desired women to reject him (aaahhh). *) 
PROCEDURE Proposal (Man : MAN_ID) ; 
VAR ThisWoman : RANK ; 
BEGIN 
INC (Count) ; 
ThisWoman := NextChoice [Man] ; (* Whom to ask next ? ... *) 
INC (NextChoice [Man]) ; a » and after that ? *) 


Refusal (Man, MaleChoice (Man, ThisWoman]) 
END Proposal ; 


(* Woman considers proposals, accepts the better (hurray) *) 
(* and sends rejected men to try elsewhere (boo). *) 
PROCEDURE Refusal (NewMan : MAN_ID ; Woman : WOMAN_ID) ; 
VAR PrevMan : MAN_ID ; 
BEGIN 
IF Married [Woman] THEN 
IF ManRank [Woman, Marriage [Woman]] 2 
> ManRank (Woman, NewMan] THEN 
PrevMan := Marriage [Woman] ; 
Marriage [Woman] := NewMan ; 
Proposal (PrevMan) 
ELSE 
Proposal (NewMan) 
END 
ELSE 
Marriage [Woman] 
Married (Woman] 
END 
END Refusal ; 


:= NewMan ; 
TRUE 


PROCEDURE MW (HowMany : 
VAR 
ThisMan : MAN_ID ; 
ThisWoman : WOMAN_ID ; 
Rank : RANK ; 
BEGIN 
FOR ThisWoman := 1 TO HowMany DO 
FOR Rank := 1 TO HowMany DO 
ManRank [ThisWoman, FemaleChoice [ThisWoman, Rank]] := Rank 
END ; 
Married [ThisWoman] := FALSE 
END ; 
Count := 0 ; 
FOR ThisMan := 1 TO HowMany DO 
NextChoice [ThisMan] := 1 ; 
Proposal (ThisMan) 
END ; 
RETURN Count 
END MW ; 
END SMA . 


CARDINAL) : CARDINAL ; 


Figure 2 - Stable Marriage Assignment Algorithm 
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SOME OF ZAPP’S Fram ine Flexible Message Advanced 
ADVANCED Architecture Separates Handling Messages can Printing Support 
FEATURES INCLUDE: frame windows, with appli- be dynamically dispatched Includes banding, 


Simplified Window 
Definition Create a 
window in one line of 


new order.Try zApp risk free for 60 days. If at any time 
you’re not satisfied, just return it for a full, unconditional 
refund. Call Grey Matter on (0364) 534499 or contact 
us via fax or CompuServe to join the thousands 
worldwide experiencing the benefits of zApp. 


cation menus, from pane 
windows, with display 
code, Pane windows may 


With zApp You Can Spend More Time Doing What You Do Best. 
zApp is a C++ Application Framework designed to free you from the complex details of 
programming in Windows, OS/2 2.0, DOS and UNIX X/MOTIF. With zApp you can now cut 
development time and code length by up to 80%! Leverage your development. Why program for 
only one environment when you can have them all? zApp gives you single source code 


compatibility so you can run your applications on all the 
above platforms, just by recompiling. Have all the objects 
you’ ll ever need. zApp provides you with over 130 ready 
made object classes, encapsulating all the facilities you need 
to quickly create sophisticated applications, from Windows, 
Dialogs, Controls, Menus, Fonts, Graphics, Bitmaps, to 
MDI, Printing, Memory Management and Forms. Get up to speed (in hours, not 
months). zApp comes with comprehensive tutorials and over 35 sample 
programs, many based on examples from Petzold’s "Programming Windows", 
and others which show you how to use facilities like 3-D tool bars and status 
lines. You can use zApp now with your existing Windows programs written in C 
or C++ and get immediate productivity gains. Rise above the chaos and join the 


to any object at compile 
time or runtime. 
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printer configuration. 
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zApp requires no run time royalties, is available with source and is written in standard C++. zApp supports Borland 3.0, 

Microsoft 7.0, Zortech and other C++ compilers. For a free copy of the zApp demonstration software, send us a request 
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BBS 0101 4156919990 CompuServe 705502570 
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@ The tables were extended by one ele- 
ment to include a dummy man zero with 
arank of N +1. 


@ The list Marriage was initialised to 
represent every woman as being iuai- 
ried to this undesirable man zero. 


This made the program a bit obscure in the 
reading so I introduced the BOOLEANs 


Married so that subroutine Refusal 
was easier to follow. 


As far as timings are concerned we have to 
remember that a lot has changed in 20 
yeas, Remember core memory? Transis- 
tors? When McVitie and Wilson reported 
the improvement gained by their recursive 
method they gave the execution times. Their 
program took an average of 0.78 seconds 


Woman 1 marries man 
Woman 2 marries man 
Woman 3 marries man 


tk 
3 
4 
Woman 4 marries man 2 


Man 1's choice 1 is woman 4 Woman 4, lst. offer, from 1 
Man 2's choice 1 is woman 4 Woman 4, rejects 1, takes 2 
Man 1’s choice 2 is woman 1. Woman 1, lst. offer, from 1 
Man 3's choice 1 is woman 3. Woman 3, lst. offer, from 3 
Man 4’s choice 1 is woman 4. Woman 4, keeps 2, rejects 4 
Man 4’s choice 2 is woman 1. Woman 1, keeps 1, rejects 4 
Man 4's choice 3 is woman 3 Woman 3, rejects 3, takes 4 
Man 3’s choice 2 is woman 4 Woman 4, keeps 2, rejects 3 
Man 3’s choice 3 is woman 2 Woman 2, 1st. offer, from 3 


Figure 3 - Assignment protocol and results 


Stable Marriage 


to make a proposal. By making a thousand 
MW calls at a time I was able to resolve the 
clock accurately enough to discover that 
the average, modern proposal time is 47 
microseconds, nearly 17,000 times faster. 


Now, perhaps, I’ll have a go at the Stable 
Ménage Assignment problem (I’ve thought 
of several real applications as well as a few 
jokes). 


Dr Richard H Pickard has been a full time 
data processing practitioner for many years 
and is equally interested in the application 
of DP techniques to business problems as in 
the techniques themselves. Richard is single; 
he may be contacted on 0525 61836. 
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Intasoft’s Software Management System 


(SMS) provides a 


complete, integrated suite of tools that takes the hard work out 


of managing change. 


configuration management and_ building, 


request management. 


The tools included cover version control, 
and modification 


See the light! Call for further details. 
MS-DOS Prices: 1 User £490, 5 Users £980 


Available for: MS-DOS, Unix, VMS, OS/2, OS-9 


Tel: 0392 217670 Fax: 0392 437877 


Tresco House 153 Sweetbrier Lane Exeter EX1 3DG 
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professional software developers from 


Jyagorr 


Fox Software 
wondered why* we had 
not told you that 
DataFlex had 
benchmarked a lot 
faster than Foxpro 2.0! 


Maybe its because we have kept too 
quiet about DataFlex, one of the world’s 
best and fastest performing application 
development databases. 


FoxPro 2.0 has been making a big play 
recently of its superior performance over 
Paradox and dBase. 


But in tests run in Infoworld (18th 
November 1991), DataFlex was over 40% 
faster in the benchmarks of true 
transaction processing — the real meat of 
commercial applications. This was on a 
20-station network and the larger the 
network, the better that DataFlex 
performed. 


The same magazine gave DataFlex 3 the 
highest combined marks for 
documentation, ease of learning and ease 
of use. 


DataFlex 3 is possibly the best object- 
oriented, event driven applications 
development 4GL that you will find to run 
applications on DOS, DOS Networks 

and UNIXt. 


Find out more TODAY. Give us a call on: 


071-729 4460 or return the coupon below 
NOW (fax to 071-739 1247). 


DATAFLEX 


All Trademarks Acknowledged Microscope 18th March 1992 + due Summer 1992 


DataFlex (Services) Lid. DataNet House, 114/116 Curtain Road, London EC2A 3AH. Telephone: 071-729 4460 Fax: 071-739 1247 
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Aten is dsricuten rere narnia carer 


DataFlex Services Limited 114/116 Curtain Rd., London EC2A 3AH 


| Phones ara e ty ocattetale ae raat 


> CIRCLE NO. 011 


FORGET=REST sina 
GETEBEST grsaeehiy 


GRUMPFISH LIBRARY... 


Grumpfish Library makes your applications 
more powerful and more appealing, while 
cutting down on your development time. You 
will not have to waste hours learning a new 
language to use Grumpfish Library — even 
new Clipper developers can _ integrate 
Grumpfish modules into their programs within 
minutes of breaking the shrink-wrap. 


Grumpfish Library is written 99.9% in Clipper, 
and all 5.01 and Summer ‘87 source code is 
included (nearly900K worth). Not onlycan you 
modify the source code to suit your specific 
needs, but it will inspire you to produce more 
efficient and powerful code of your own! 


Grumpfish Library is not merely 5.0 compati- 
ble — it has been completely rewritten from 
the ground up to take advantage of all the 
powerful Clipper 5.01 features. 


Slash your development time with Grumpfish B 
Menu! Create working prototypes in minute's 
instead of days Handle change orders in se- 
conds instead of weeks! If you can create a 
text outline file, you can create a gorgeous, 
easy-to-use front end with Grumpfish Menu — 
ifs that simple! 

There is no need to learn a template lan- 
guage... juststore yourmenu structure ina text 
outline file, and Grumpfish Menu instantly 
generates optimized, teady-to-compile 
Clipper source code for either Summer ‘87 or 
5.01! Now you can change your menu struc- 
ture as much as necessary without having to 
worry about screen housekeeping or case 
logic. 

Grumpfish Menu is shipped with two versions 
of the menu generator and linkable libraries 
one for Summer '87 and one for Clipper 5.04 
The supporting functions for the menu system 
are written 96% in Clipper. (Assembler is used 
only for transparent shadowing and certain 
string handling/DOS functions.) 


Grumpfish Menu Features: 

@ Seven menu styles, including pulkdown, 
cascading, 1-2-3, and boxed 1-2-3. 

@ Hot keys on any menu item (NEW) 

@ Security levels on any menu item (NEW) 
@ Mobile and resizable menus (NEW) 


Seer 


Vesta 


DAZ 


REx 
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Grumpfish Library Features: 

@ Pop-up desktop utilities - spreadsheet 
(NEW), calculator, calendar appointment 
tracker, notepad, stopwatch 

@ Numerous extensions to the @ .. GET 
command (CALCULATOR, LIST, PROPER, etc.) 
@ Generic database browser with 
automated record layout add edit view 
QBE routines. Includes a built-in screen 


* painter that lets you design and generate 


Clipper code for your data entry screens in 
seconds! 

®@ Nearly 100 functions to make your Clipper 
development life easier 

@ Dynamically overlayable by the current 
crop of dynamic overlay linkers 

@ 30 days free voice support, one year 
unlimited free BBS support 

® Handsome printed documentation, 
Norton Guides reference database 

@ No hassle unlimited royalty-free 
integration license 


@ Built-in tutorial system 

@ Unprecendented aesthetic control — 
change menu attributes from within your 
application without recompiling or relinking!! 
@ User-defined configuration files can be 
loaded at runtime on the command-line — 
each user can have their own interface! 

@ 30- different configuration options 

@ Develop quick prototypes by toggling 
one configuration option. Grumpfish Menu 
will ensure that calls to non-existent functions 
willbe handled gracefully, rather than 
crashing your program. 

@ Embed source code anywhere within your 
menu structure. 

@ Define your own custom entrance and 
exit routines, 

B Allow users to toggle menu options or tag 
multiple options by adding one line to your 
menu outline file. 

® Seamless support for Grumpfish Library 
desktop utilities and Dr. Switch-ASE™ 

@ 100% compatible with the current crop of 
dynamic overlay linkers 

@ 30 days free voice support, one year 
unlimited free BBS support 

@ Handsome printed documentation 


Available through 
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10 Barley Mow Passage, Chiswick, 
London W4 4PH 081 994 4842 
Fax: 081 994 3441 BBS: 081 747 1979 


GRUMPFISH, INC. 


2450 Lancaster Dr, NE, Suite 206, Salem, OR 97305 
Tel (503) 588-1815, Fax (503) 588-1980 BBS (503) 588-7572, CompuServe 70673,355 
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Real Number Storage 


Getting to the point 


Do floats give you that sinking feeling? Is there something a bit fishy about scaled integers? 
Dave Midgley has a look at some of the ways real numbers can be handled. 


We all have a pretty good idea what an 
integer looks like. String 16 bits ina row and 
you have a number between 0 and 65385, 
or between -32768 and +32767, An integer 
is something both a computer and a human 
can work with very easily. Other than com- 
ing up with a handy convention for repre- 
senting negative numbers there is nothing 
to it. But real life is not so simple, and in 
order for our computer to deal with real life 
problems it has to come to terms with more 
esoteric concepts - like real numbers. 


Floating Point Numbers 


Anyone who has done a bit of C programm- 
ing will have come across the f loat type, 
this being the usual way of manipulating 
real numbers. The term ‘float’ comes from 
‘floating point’, which is a mathematical 
term to describe a real number system where 
the position of the radix point can vary. 


Storing integers is easy, just bits, like pretty 
maids, all in a row. How do we store a real 
number? There is no obvious or logical 
way. Indeed, several systems have been 
used, but the basic principle is the same, 
and involves expressing the number as a 
fractional part (sometimes called the man- 
tissa, characteristic or significand), and an 
exponent. Take for example 6.626 x 107 
The fraction and the exponent can be stored 
as two separate values, 1,0545 and -23. 


f you look in your compiler manual (or 
your trusty white K&R), you should find a 
section on internal representation of num- 
ers, Which will show how floats are stored. 
Most systems these days, including the Intel 
8087 family of arithmetic co-processors, 
use the IEEE standard representation. This 
has a sign bit at the top, followed by a 
iased exponent, followed by a normalised 
significand. On a 16-bit machine the expo- 
nent will be 8 bits long, and the significand 
23, making 32 altogether with the sign. 
Doubles and long doubles are correspond- 
ingly larger (see Figure 1). 


Now, if you're thinking that I slipped a 
couple past you there, I did. A biased expo- 
nent means that a bias, or ex added 
to the exponent value so that it is always 
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positive, For an 8-bit exponent, the bias 
would be 127, A normalised fraction means 
that exactly one significant digit appears 


pefore the point. Obviously the value of 
Planck’s constant mentioned above (hands 
up who recognised it) could just as easily 
be represented as 662.6x 10°, or 0.006626 
x 10", but the {decimal) normalised form 
is 6, 626 x 10°! When represented as a 
dinary number, this means that the most 
significant bit of the significand (referred to 
as the integer bit) is always one. In fact this 
bit is often not even stored, but is implicit. 


Now, the range of these values is huge. It is 
reduced slightly by the normalisation rule, 
which means that the fractional part must 
be greater than or equal to 1 as well as less 
than 2 (remember it’s a binary number, and 
a binary point), so the smallest positive 
number is 1x2” a7 or 5.9x 10°” (remember 
the exponent is also a power of 2), and the 
oe just under 2 x 2127 which is 3.4 x 

. Of course, the accuracy suffers at the 
extreme ends, as the number of significant 
digits stays the same. But the percentage 
accuracy stays the same, which is actually 
more sensible than the integer system, as 
we shall see later, 
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Figure 1 - IEEE standard representations of reals 
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FP arithmetic 


What about arithmetic?, As a convenient 
shorthand I shall use the notation ey for the 
exponent parls and jy for the fractional 
parts. The most difficult operation is addi- 
tion and subtraction, although the basic 
idea is straightforward. To find (/1, ev) + (/2, 
e2) we must first align the binary points, 
just as you would if you were adding two 
decimal numbers on paper. If we assume 
that e7 >= eathen we divide /2 by 2(@1 2) 
and add the result to /7. The exponent of 
the result is then e7. So 

e3 =e; and 

S=f1 * Lyfp C1 ed) 

At this point /3 must be normalised again, 
which means shifting it left or right (it may 
now be greater than 23 bits) until bit 24 is 
one, and all the bits higher than 24 are 0. 
Each time it is shifted, left or right, e3 is 
decremented or incremented, respectively. 
If e3 goes over 127 or below zero, we have 
an exponent overflow/underflow, and an 
error must be generated. Of course, if e7-e2 
is too large, (greater than or equal to 26, the 
number of digits in the fractional part plus 
2), then 2/2 (@7 -¢2) becomes insignificant 
and we can simply say that /3 =/7. 


Multiplication, and hence division, of float- 
ing point numbers is relatively straightfor- 
ward, The method will no doubt bring back 
painful recollections of school maths les- 
sons - ‘multiply the coefficients and add the 
indices’. So, for multiplication 


3 = e7 + e2- 127 and 
ie=fi*J2 

and for division 

e3 = e7 -e2 + 127 and 
B=f/p 


Notice that the excess of 127, which is in- 
cluded in both e7 and ez, must be taken into 
account when calculating e3. 


Following a division it is important to en- 
sure that /3 is properly rounded by exam- 
ining the remainder and incrementing the 
quotient if necessary. 


e3 must now be normalised again, as it was 
after addition and subtraction. Note that 
when normalising the results of any of these 
operations, it is important that the fractional 
part be properly rounded off. Incorrect 
rounding happens when the fractional part 
is shifted right, and the final shift shifts a 1 
out. In this case the result must be in- 
cremented by one. 
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Scaled Integers 


FORTH and CORAL programmers will 
know that the floating point representation 
is not the only way of storing and manipu- 
lating real numbers. Indeed, there are sev- 
eral disadvantages to the floating point 
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number system. For one thing it requires a 
lot of processing power, which means that 
the algorithms are slow and need a lot of 
code to implement. The accuracy of the 
result is difficult to predict. 


These may seem paltry considerations to 
those used to dealing with modern 16 or 
32-bit microprocessors with several mega- 
bytes of storage, clock speeds of 30 or 40 
MHz and, more often than not, an arith- 
metic co-processor to do the donkey work. 
However, there are still many applications 
which require a small embedded system 
with an 8 or even 4-bit microcontroller and 
as little memory as they can get away with. 
If you're lucky you may get a C compiler to 
go with it - but try linking the floating point 
maths library and see how quickly the 
PROM space disappears. If you’re not so 
lucky you get an assembler, and like it. 
Believe me, writing and, more especially, 
debugging assembler routines to imple- 
ment the floating point algorithms above is 
a task to be avoided. 


So what's the alternative to floating point 
arithmetic? Answer: fixed point arithmetic, 
also known as scaled integer or multiple 
precision arithmetic. This simply means 
that the result of any measurement or cal- 
culation is multiplied by a scaling factor 
such that the largest and smallest values it 
could have are the largest and smallest 
values that the system can handle, ie 0 - 
65535 on a 16-bit machine (or +32767 to 
-32768, if that’s what suits), So the number 
‘36,27’, if it were held in a variable that we 
know only holds numbers from 0 to 50, 
could be stored as 136.27 * 65385 / 501 = 
47539 with minimal loss of accuracy. (|x| 
means the nearest integer to x). 
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Such a system has many disadvantages. For 
one thing it tends to be application specific 
- you must know the range of your num- 
bers. Also, the programmer has more work 
to do, but also has far more control over the 
accuracy of the final answer. In engineering 
applications such as measurement or con- 
trol, using scaled integers can be the best 
way, as long as the programmer is aware of 
the pitfalls, 


The essence of any scaled integer system is 
the function known in FORTH as ‘* /’. */ 
multiplies two numbers to give a double 
precision intermediate result (32 bits in a 
6-bit processor), and then divides by a 
third number to give a single precision final 
result. This function is used for both multi- 
ply and divide operations, the third number 
in each case being the scale factor, chosen 
to ensure that the final result is as large as 
possible, but still fits into a single precision 
integer. This maintains maximum accuracy, 
but puts the responsibility on the pro- 
grammer to ensure that the final result will 
indeed fit into 16 bits. 


Doofers 


Suppose we are developing a QA system 
for a doofer factory. Completed doofers, 
which are cylindrical in shape, are trans- 
ported into the monitoring system and their 
height and diameter are measured. These 
measurements are transmitted automat- 
ically to the processor which must calculate 
and log the volume of each doofer. 


The height measurement is given as a 12-bit 
number, representing 0 - 10 cm. The 
diameter measurement is given in 8 bits, 
also 0 - 10 cm. However, the apparatus that 
measures the diameter has actually been 
cannibalised from the hoojee plant next 
door, and, in fact, doofers can never be 
more than 6cm in diameter. 


The task is to calculate the volume, which 
is the height times the cross-sectional area, 
and the cross-sectional area is the square of 
the. radius times m. We know that the 
iameter can never be greater than 6cm, so 
the largest value we will ever get from the 
diameter measurer is 153. Squaring this and 
ividing by 4 gives us a maximum value for 
” of 5852. Likewise the height, which is 
measured to twelve bits, has a maximum 
value of 4095. We need a scale factor x 
such that 5852 * 3.14159 * 4095 / x= 65535. 
This actually works out to 1148.77. The 
scale factor used must be an integer, and 
the final result must actually be less than 
65535, so we round it up to give 1149, 
which actually gives a maximum result of 
65522. So now, if we multiply the measured 
length by the measured diameter (to 
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Debug Windows at the systems level! 


Soft-ICE/W takes you inside Windows! Debug and explore with power 
and flexibility not found in any other Windows debugger! Soft-ICE/W 
allows you to debug at the systems or applications level or simply learn 
the inner workings of Windows. 
e Debug VxD's, drivers and interrupt routines at source level 
e Debug interactions between DOS T&SR's and Windows Apps 
e Debug programs in DOS boxes 
e Display valuable system information 
(from the total memory occupied by a Windows application, to the 
complex internal structures of Windows) 


Soft-ICE/W uses the 386/486 architecture to provide break point 
capabilities that normally require external hardware. Nu-Mega, which 
pioneered this technology with the introduction of its award winning 
Soft/ICE for DOS, now gives Windows programmers the same debug- 
ging power... and still at a software price. 


Own the debugger that combines the best “view” of Windows internals 
with the most powerful break points of any software debugger. 


Soft-ICE/W . . . Only £259.00 .var 


CodeView for Windows users: see what you're debugging without flash. 
CV/1 version 2.0 runs CodeView in a graphics window while viewing your 
application screen. Runs on any display that supports Windows. 


CV/1 elo ve Only £95.00 .var 


Tel: (071) 833 1022 Now in the UK RISK = NULL 


Fax: (071) 837 6411 System MONEY-BACK GUARANTEE 
3-5 Cynthia Street, science 
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MICROSOFT WINDOWS |S A REGISTERED TRADEMARK OF MICROSOFT CORP. Soft-ICE/W AND CV/1 ARE TRADEMARKS OF NU-MEGA TECHNOLOGIES, INC. 


WHAT THE EXPERTS ARE SAYING 


“Soft-ICE for Windows is great! It helped me 
find, in fifteen minutes, a killer bug ina 
Windows virtual device driver that had 
eluded two people for several months. | 
can't see doing Windows development of 
any kind - whether writing Windows 
applications, device drivers, or even DOS 
programs that have to run under Windows —- 
without it. In addition to being great for 
finding bugs, Soft-ICE for Windows has been 
essential for my work on a forthcoming book: 
‘on Undocumented Windows. Soft-ICE for 
Windows goes anywhere and does 
everything, so it's essential for anyone who 
wants to poke around inside Windows 
Enhanced mode. DOS programmers will find 
it a perfect way to learn how the Windows 
DOS extender and DPMI server work, and 
how Windows interacts with DOS. Windows 
Enhanced mode is the hacker's paradise of 
the 90s, and Soft-ICE for Windows is the tool 
that every serious Windows or DOS hacker 
will need. Nu-Mega has done a brilliant 
job!” 


Andrew Schulman 
Software Engineer, Phar Lap Software 

Editor, Undocumented DOS 

Coauthor, Undocumented Windows (forthcoming) 
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GREAT PERFORMANCE 
GETS YOUR ATTENTION 
GREAT TECHNOLOGY 
KEEPS IT 


DOS Networking 


“POWERLan swept all of the 
performance categories on our 
benchmark tests.” 


“If you need to link DOS, 
OS/2, Unix, and other 
platforms in an interoperable 
network ... POWERLan is the 
product to choose” 


“you can’t ignore this 
powerhouse, POWERLan’s 
features speak for themselves; 
its speed convinces” 
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POWERsave 


Network Backup 


“This is the fastest single-file 
restore we found in any of the 
systems, including server-based 
units. We didn’t believe it 
either until we ran the test 
three times.” 


“simple to use” 


“Performance Technology may 
have the fastest 
workstation-based drive in 
Netwaredom.” 


“offers excellent progress 
tracking” 


“operates ... at warp speed” 
LAN Times, June 17, 1991 


Sure, we like to make products that go fast. But, 


DOS - UNIX Connection 


“In our benchmark tests, 
Performance Technology lived 
up to its name.” 


“., the POWERfusion family 
can support large networks of 
busy users and still deliver” 


“If you're looking for a way to 
connect your Unix box to a 
network of DOS-based PCs, 
look no further.” 


“Performance Technology is 
selling glue technology that can 
help solve a variety of local- 
and wide-area networking 
problems. Lord knows, that’s 
something we all need.” 


BYTE, March 1991 
erformance is just one 


quality we take seriously. Operating in multi-vendor environments is high 
on our list too. And there’s lots more. Call us to get the rest of the story. 


POWERbridge 


LAN to LAN Connection 


“Usually I wonder about a 
product that has “power” 
associated with it, but 
POWERbridge ... deserves the 
honor.” 


“POWERbridge supports nine 
operating systems ... links all the 
networks you'll ever have.” 


LAN Times, February 4, 1991 


“,. well, you haven't lived until 
w. (you) ... hop through a 
NetWare LAN to an SMB server 
running under Unix” (with 
POWERbridge) 


BYTE, March 1991 
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double precision) and divide by 1149, we 
will have a result which will always fit into 
16 bits, will be very nearly as accurate as 
you can get in 16 bits, and is proportional 
to the actual volume. The final scale factor 
is the original instrument scalings of 
4095/10 = 409. 5 for the height times 5852/9 

= 650.22 for 1? divided by 1149, giving 
231.76, How we use this depends on what 
we want to do with the result next. 


What’s the Point? 


The object of this somewhat complicated 
exercise is to end up with as accurate an 
answer as possible. With floating point 
numbers it generally doesn’t matter what 
you multiply or divide by what; the range 
of possible values is so large that the 
result is unlikely to go out of range except 
in extreme circumstances. Also the per- 
centage accuracy of floating point num- 
bers remains the same whatever the 
number, governed by the number of sig- 
nificant bits, ie the size of the fractional 
part. 


In other words, a very small number like 
Planck's constant expressed as 6.6264 x 
10°" anda very large number like Avoga- 
dro’s number, 6.0225 x 10” are both accur- 
ate to 5 significant digits, or about 0.001%. 


‘But surely’, you cry, ‘a 16-bit number is 
accurate to 1 in 65535, or about 0.0015%’, 
Ah yes, but only if it is truly a 16-bit number. 
If, in the example above, the height was 
simply measured as falling into one of four 
bands, then it would bea 2-bitvalue (literally 
and figuratively), no matter how it was stored 
in the computer. 


So, rule number one of scaled integer arith- 
metic is use the scale factor to keep the 
numbers as large as possible. 0.0015% may 
seem pretty accurate, but remember that 
each successive calculation whittles away 
at the accuracy of the result. 


Another question you might well ask is: 
why do we bother to calculate to 16 bits 
when the height is only accurate to 12 bits 
and the 1° to about 13? One answer is that 
you can never be too rich or too thin or too 
accurate. The real answer, however, is that 
the scale factor embodies our approxima- 
tion to 7, and the more significant digits of 
that we can squeeze in, the more accurate 
the answer will be. 


Now let’s extend the idea a bit. Suppose, for 
the sake of argument, that our doofers are 
also weighed on their journey through our 
mythical plant, and that, perhaps as a check 
on impurities in the material, the monitor- 
ing system is required to log the density of 


each doofer. The weight is provided as a 
16-bit number, the full range repre- 
senting 1000 gm. In order to calculate the 
density, we must divide the mass by the 
volume, but in such a way that the largest 
possible answer will fit into 16 bits. Now 
the largest answer, in this case, is the 


WML 
Rule 1 is to use 
the scale factor to 
keep the numbers 
as large as 
possible 


LMU 


largest mass (65535 = 1000 gm) divided by 
the smallest volume, Whoops! It is no 
longer enough to know the largest value a 
measurement can take, we must also know 
the smallest. 


Let’s suppose doofers never have diameters 
of less than 3 cm, or 76 on the 8-bit scale. 
This gives 1444 for 1”, We are now looking 
for a scale factor x for our */ operation 
such that 65535 * a / 1444 = 65535, which 
is, of course, 1444, 


So we now have a densities value ranging 
from 0 to 65535. Now that, of course, as- 
sumes that the mass can be as low as zero, 
which it probably can’t. In fact, suppose the 
mass can only vary over a relatively small 
range, we may have to consider not only a 
scale factor, but also an offset in order to 
maintain the required accuracy. I could go 
on and on, but instead let’s have a quick 
look at the mechanics. 


Longs 

So far in our look at scaled integer arith- 
metic I have taken the */ operation, 
double length multiply followed by double 
length divide, completely for granted. 
However, while most processors will pro- 
vide a double length multiply of some sort, 
I know of at least one that will not do a 
double length division, So I shall end this 
article by looking at the general algorithms 
for doing long multiplication and long divi- 
sion. 


Long multiplication is not difficult, and is 
performed just the same way you would do 
iton paper, by forming partial products and 
then adding them together. Suppose you 
have two numbers wand v of length and 
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m respectively which are to be multiplied 
together to give w, which will be of length 
n+m. am assuming that 2 and m are in 
bytes, and that an 8-bit by 8-bit multiply 
giving a 16-bit result is available. However, 
the principle is the same for any word 
width. 


First set w to zero. Then, starting at the least 
significant end, multiply byte 0 of w by byte 
0 of v. Add the least significant byte of the 
two-byte result into byte 0 of w, (which is 
zero the first time round), Keep the most 
significant byte as the remainder. Do the 
same thing for every other byte of u up to 
byte n-1, but in each case after multiplying 
by byte 0 of v add the remainder from the 
previous operation to the result. Now re- 
peat the whole loop for byte 7 of v, and so 
on up to byte m-7 of v, each time adding 
the new result to the previous value in each 
byte of w, 


Final Problem 


The final problem is long division, where 
we want to divide an n+m byte number u 
by an m byte number v to give, in fact, an 
m+1 byte quotient g. If you want to give 
yourself a headache, put the magazine 
down now and think about it. You'll realise 
quite quickly that it is by no means a trivial 
problem. In fact, the algorithm works by 
taking a ‘guess’ at the answer, and then 
improving it. I will give you the algorithm, 
step by step, but the proof is well beyond 
the scope of this article. 


For the purposes of this explanation, we 
will consider the two numbers wand vas 
if they were arrays of bytes (which is 
probably how you would actually pro- 
gram the algorithm), So the most signifi- 
cant byte of would be u/0J, and the least 
significant would be u/n-+m/, which is the 
other way round from the way we usually 
number the bytes, but I think it makes 
things a bit clearer. So, deep breath and 
here goes: 


Step 1. Ensure that the most significant byte 
of v, v/0), is greater than 127. This can be 
done by multiplying wand vby 256/(v/0/ + 
D, or simply by shifting them both left a 
sufficient number of times. Note that this 
will, in the general case, increase the length 
of u by one byte to n+m+1. 


Step 2. Define a loop counter /, and set it 
to0. 


Step 3. Calculate the approximation q’ If 
ulj/=v{O)then set q’to 255, otherwise divide 
the double length integer u/jJulj-1/by v{0]. 
Note that the result of this division should 
be rounded down. 
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Step 4. Subtract q’* v [0] from the double 
integer ufjjufj+1) which will always give 
single length result. Make this the most 
significant byte of a double length integer 
whose least significant byte is u/+2). (Or, 
to put it another way, subtract q’*vl0)* 256 
from the triple length number 
uljjulj+ ufj+2). Now compare this to 
q’*ul]. If q’* v [1] is greater, decrease q’ 
by one and do it again. 


Step 5. Subtract g”* v from wufjjulj+ 1)...ulj+n). 
If the result is negative, decrease g by one 
and try again. 


Step 6. Set qij/to q’. 


Step 7. Increment j. If j <= m loop from 
step 3, 


The quotient is now in g, and the remain- 
der, if required, can be found by dividing 
what's left in u/m+1)...ulm+n]by whatever 
you multiplied wand v by in step 1. 


If you are brave enough to implement this 
in software, it will need careful debugging. 
In particular, the probability of getting the 
negative result in step 5 is very small, and 
special test data should be generated to 
exercise it. 


Conclusion 


All of which should illustrate that scaled 
integer arithmetic, while sometimes a 
necessary alternative to floating-point, 
puts the full burden on the programmer. 
Of course, many scaled integer applica- 
tions do not require very high levels of 
accuracy, and in many cases it may just 
be a matter of scaling pounds by 100 and 
working in pence. Others, however, may 
require many hours of brain-ache. (And 
as for trig...) 


The three rules to keep in mind are: 


1. Keep numbers large, as large numbers 
are more accurate. This means always 
multiplying first, and dividing second 
(*/). Division can give real problems 
here: should the divisor be large and ac- 
curate, or small so that the quotient is 
large and accurate? (And remember to 
round divisions off and not down). Sub- 
traction can cause similar problems. 


2. Keep track of the scale and the range 
of all values at every stage of the calcula- 
tion, Religious commenting is an absolute 
must for this type of programming, other- 
wise you end up with calculations full of 


Real Number Storage 


mysterious constants which even you won't 
understand a week later. 


3. Try to keep at least a rough idea of the 
accuracy of the results of each stage of the 
calculation, and put this in comment as 
well. The accuracy of both floating point 
and fixed point arithmetic is a whole subject 
in itself, and I can’t cover it here. Get a 
rough idea by seeing how much you need 
to vary the operands by to get a different 
result, and then by how much the result has 
changed, 


4. If you like a quiet life, and you've got the 
room, use floats, 


Finally, if you're still hungry, much more 
detail as well as formal proofs of all the 
algorithms I've looked at can be found in 
Donald Knuth’s The Art Of Computer Pro- 
gramming Volume 2, Chapter 4. 


EXE 


Dave Midgley is a free-lance software en- 
gineer who also knows what to do with a 
soldering iron (and has the blisters to prove 
it). All offers of work or marriage gratefully 
received on Macclesfield 619100. 


Put your PC on Autopilot... 


TO RUN 


Totally unattended operation 


Interactively learns the keys you press and 
the time between each keystroke 


Remembers Control, Alt and Shift keys 


Decision making capabilities within tasks 
Executes your tasks at any time, day or night 


Power failure recovery during automated 
processes 


Automatic Day and Date function 
Maintains time delay between keys 
Unlimited number of jobs and keys 

Fast and convenient editing of keystrokes 


Automate your PC to carry out all your repetitive tasks. For example, 
set Autorun to run Month End routines, Print reports, Sort databases, 
perform Mailmerges, Import and Export Data or Files across networks, 
Log onto Mainframes via modems, backing-up or processing data 
automatically at any time, day or night. 

Autorun automation software will start-up, perform all assigned steps 
and terminate, no matter how complex, totally unattended. 


WHAT THE PRESS SAY... 


“Autorun is extremely easy for first time users to operate, 
the added features available to more experienced 
operators make it a very powerful suite of programmes 
indeed" — Micro Computer Mart, April 1991 

"A lot of man hours can be freed up by this program . . . 
Autorun is a worthwhile program that will find a welcome 
home in many offices." 

— Computer Shopper, October 1990 


"Autorun adds up to a very powerful 
(and rather clever) time saving utility." 
— What Micro, April 1991 


Also available in Network version at 


£299.95 Excl. 


TURN YOUR PC INTO 
YOUR PERSONAL ROBOT! 
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UK DISTRIBUTORS:- 


GUILDSOFT LTD. 
GUILDSOFT DEPT.EXE 2THE COMPUTER COMPLEX, 
CITY BUSINESS PARK, STOKE, PLYMOUTH, DEVON PLS 488 


PHONE 0752-606200 


+ P&P/VAT 
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DEVELOPING A GRAPHICAL USER INTERFACE CAN TAKE UP TO 
NINETY PER CENT OF THE EFFORT IT TAKES TO BUILD A 
COMPLETE APPLICATION. DUPLICATING THAT WORK EACH TIME 
AN APPLICATION 1S MOVED TO A NEW ENVIRONMENT IS SIMPLY 
NOT COST EFFECTIVE. 

IN TODAY'S MULTI-PLATFORM WORLD PORTABILITY IS 
ESSENTIAL, ASPECT IS THE ANSWER. 

ASPECT 1S THE ONLY USER INTERFACE TOOL YOU'LL 
EVER NEED AND IT’S AVAILABLE NOW EXCLUSIVELY FROM GOLD 
MINE TECHNOLOGIES. 

WITH ASPECT, YOUR APPLICATION CAN RUN ON ANY 
WINDOWING SYSTEM AND PLATFORM, INCLUDING UNIX WITH 
MOTIF AND OPEN LOOK, MICROSOFT WINDOWS, MACINTOSH, 
OS/2 PRESENTATION MANAGER AND CHARACTER TERMINALS. 

ASPECT 1S A POWERFUL, EASY TO USE DEVELOPMENT 


SYSTEM THAT STORES USER INTERFACE INFORMATION INDEPEN- 
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DENTLY OF PROGRAM LOGIC. MOVING BETWEEN ENVIRONMENTS 
IS SIMPLICITY ITSELF. 

WITH ASPECT’S POTENT DEVELOPMENT ENVIRONMENT, 
BUILDING WINDOWING APPLICATIONS IS FAST AND STRAIGHT 
FORWARD. ASPECT IS EASY TO LEARN, AND ONCE LEARNT, IS 
THE ONLY WINDOWING DEVELOPMENT SYSTEM YOU NEED. 

FOR MORE INFORMATION ABOUT ASPECT CONTACT 
MALCOLM NEILL OR JOHN RODFORD ON 0442 862824 OR FAX: 
0442 876296 OR FILL IN THE COUPON BELOW AND SEND TO: 
GOLD MINE TECHNOLOGIES LTD., 


1 CHURCH GATES, THE WILDERNESS, BERKHAMSTED, HERTS 
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Coroutines 


Cooperative Programming 


Professional programmers often dismiss coroutines as academic 
curiosities of no relevance to real programming. But David Cooper 
thinks that they can provide neat solutions to some knotty problems. 


High-level languages such as C provide a 
rich set of control constructs such as condi- 
tional statements, for loops and subroutine 
calls. Using these makes programs easier to 
write, to read and to maintain. All these 
constructs have a common property: they 
define nested dynamic scope. You can't, for 
instance, call a subroutine, return from it, 
and then expect to continue from the return 
point when you next call it. There are some 
programming tasks where this restriction to 
a set of nested scopes is awkward. I’ll lead 
straight into an example. 


Compiler problems 


Suppose we have to write a compiler for a 
simple programming language. For the 
purposes of this example I'll use a ridicu- 
lously simple language; it has a macro pro- 
cessor front end, and it allows variable 
declarations and nothing else. The macro 
definition facility is so crude that it permits 
only one macro to be defined at any time. 
The macro definition is introduced by the 
keyword #de fine, and the rest of the line 
constitutes the body of the macro; there is 
no need for a macro name, since only one 


macro definition is permitted. If the symbol 
#recall is encountered later on, it is 
replaced by the macro definition. 


Variable declarations consist of a data type 
(int or char) followed by a comma sep- 
arated list of variable names with a termi- 
nating semicolon, for example the 
sequence: 


int a,b, ¢o; 
char joe; 


declares three ints and one char. To 
keep the example simple, no attempt will 
be made to check for names being dupli- 
cated, 


As an example of how the macro facility 
works, the input file: 


#define int a,b,c; 
#recall 
char x; 
#recall 


would expand to: 


int a,b,c; 
char x; 
int a,b,c; 


void macro_processor (void) ( 
token this token; 


{ 
if ( this_token == DEFMACRO) 
{ 
int i= 0; 
while ((macro(i++)= 
{= ENDLINE) 


} 


{ 


u 
) 


} 
output_token( ENDFILE) ; 


while ((this_token=get_lexical_token()) != ENDFILE) 


this_token= get_lexical_token()) 


/* vead in the macro definition */ ; 


else if ( this_token == CALLMACRO) 
{ 
int i= 0; 
while ( (this _token= macro{it+]) != ENDLINE) 


output_token( this_token); 


else if ( this_token != ENDLINE) 
output_token( this_token); 


Figure 1 - The Macro Processor as a Separate Program 
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Our task is to write a program (in C) which 
reads a file of such declarations and com- 
putes the data space occupied by the vari- 
ables (in the above example, six ints and 
one char would give a data space of 13 
bytes), The point of the example is this: it’s 
hard to think of any way to perform the task 
without first expanding the macros, A 
simple approach is to perform the job using 
two passes over the file; the first pass is a 
macro processing stage which expands 
macro calls and writes the result to an inter- 
mediate file, and the second pass is a pars- 
ing stage which counts variables in each 
declaration. Of course, if your operating 
system supports data pipes, the intermedi- 
ate file need not reside on disc. 


This two pass architecture allows us to 
solve the problem by writing two separate 
programs, both simple and straightforward. 
Anexample program for the macro proces- 
sor is given in Figure 1, To keep it simple, 
it does no error checking, The macro pro- 
cessor uses a ‘get lexical token’ primitive. 
We'll assume this strips out whitespace and 
returns tokens representing newlines, com- 
mas and semicolons, the various keywords 
and variable names. Normally it just reads 
in a token and spits it straight out to the 
parser. If it encounters a macro definition it 
sucks it all in and continues; if it encounters 
a macro call it spits it out and continues. 
Both of these are iterative actions that re- 
flect the structure of the data in a natural 
way and are implemented using while 
loops. 


However, this two pass architecture is un- 
desirable. At the very least it requires calls 
to the operating system for all data sent 
from the macro processor to the parser. 
This may even involve disc accesses for an 
intermediate file. The real problem is that it 
doesn’t express the whole solution; it relies 
on external ‘magic’ from an operating sys- 
tem to bind two programs together. Can we 
replace it with a single program? 


8051 


Programming? 


If you’ve tried this, you’ll know what it’s like using 
8051 assembler. 


Admittedly, given enough time and effort, even the 
impossible can be accomplished. 


But can your project afford to wait? 


By opting for Keil C51, you will get better results faster 
and without pain. 


CS1 is very simple to use and yet yields the fastest and 
smallest code of any 8051 C compiler. With direct access 
to the 8051 cpu at a bit/register level in C, assembler 
programmers feel instantly at home. 


C51 Professional Edition Comprises: 


* Full ANSI C implementation for the 8051 family 
* Near-assembler code efficiency 

* Function-level optimisation 

* Extensions for 80C517/87C751 

* Small/Compact/Large/Banked memory support 
* DScope51+ cpu simulator/debugger 

* ASI macro assembler 

* 8051 Real Time Executive 

* Support from official C51 User Group 


To see how CS1 takes the pain out of 8051 programming, 
call now for our comprehensive information pack. 


Hitex (UK) Ltd. 

Warwick Universit 

Science Park iS KEIL 
Coventry, CV4 7EZ. ELEKTRONIK 
Tel 0203 692066, FAX 0203 692131 
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“Enough to make youa 
LATE DEVELOPER”... 


PC Business World July 91 


Imagine a powerful integrated development environment 
common to whichever languages you choose, capable of 
supporting DOS, Windows or OS/2 development embodying 
the latest in OOP technology —it’s called TopSpeed from JPI. 
Its modular architecture opens up new realms of choice—simply 
slot-in languages, source libraries, and toolkits to build a 
development system that meets your needs. No redundant 
components — what you want is what you get! 
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@ 


TopSpeed Environment - Multi-window editor, 
powerful Project system, Hypertext help (environment, all 
languages and library), debugger, syntax checker, menu or 
command line driven, EMS support, pop-up calc, 


plus... plus... DOS or OS/2 


TopSpeed TechKit — For power programming. Supports 
DOS DLLs, post mortem debugging, advanced overlay 
manager, TopSpeed assembler, .EXE file compressor, .OBJ 
file disassembler, Windows 3 resource compiler, 
Windows 3 run-time libraries, plus... plus... 
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TopSpeed C++ — makes C++ lean and mean Unique toJPI 
—TopSpeed is the only true AT&T 2.1 C++. 

TopSpeed C++ gives you SmartMethod® Linking which 
eliminates unreferenced classes, methods and even virtual 
methods ~a real breakthrough for OOP programming. 
Includes short based pointers, concurrent tasking — 

even with DOS, plus... plus. . . DOS or OS/2 | £59 | 


TopSpeed G — the standard is enhanced, The only ANSI 
certified C. Generates compact high quality code for DOS, 
OS/ 2 and Windows 3, Includes run-time error checking, 
multi-threading, mixed memory models, links to 

C++, Modula-2 and Pascal, plus... posoros2 | £59 | 


TopSpeed Modula-2 — the world leading implementation 
of Modula-2. This strongly typed and highly structured 
language includes type safe conversion between objects, OOP 
extensions with true multiple inheritance, virtual 

pointers, based pointers, links to C, C++ and 


Pascal, plus. . . DOS or OS/2 Eq 


TopSpeed Pascal — the next generation. Power-up your 
Pascal, convert to TopSpeed, then tune it up with the hottest 
compiler for DOS, Extended Dos, OS/2, or Windows. ISO 
7185 conformant, Turbo to TopSpeed converter, ISO 
conformant arrays, dynamic strings, separate 

compilation units, OOP extensions plus much 


more... DOS or OS/2 | £59 | 


Library Source Kits available in all languages 


Call JPI on (0234) 267500 now for your free copy of the 
TopSpeed 1992 Compiler Catalogue 
TopSpeed products are available from: 
Grey Matter 0364-53499 - System Science 071-833-1022 
RTA 081-656-7333 


JPI 


3 The Mansards, Tavistock Street, Bedford MK40 2RX 
Fax: (0234) 217094 
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"Actually it’s not just a dream. It’s reality." 


This quote comes from Steve Ashley of AT&T. 


(A 
Clipper 


Borland 
BASE 


DOS/LAN VERSIONS 


DEC/VAX VERSIONS 


UNIX VERSIONS Limited Limited 


Gross-compatible 
xBASE 


Full Referential Integrity 


On-Line Active 
Data Dictionary 


‘True 4th Generation 
Environment 


————————— 


Limited Limited 


Open Client/Server 
Architecture 


Microsoft 
FoxBASE 


Limited 


Limited 


A review of RECITAL in .EXE Magazine 
says “If you come from a dBASE background it 


Recital Corporation 
RECITAL 


would be foolhardy not to evaluate 
RECITAL” 


Program Now said “RECITAL, the prod- 
uct of choice for dBASE developers migrating 
to UNIX.” 


There are thousands of RECITAL users 
throughout the world. 

Recital Corporation and the Santa Cruz 
Operation (SCO) are holding a series of 
seminars to highlight the advantages of ‘for- 
ward engineering’ PC/LAN xBASE appli- 


Number of Ce aands* 642 346 671 1,185 . . 
panne alee : cations into the Open Systems 4th 
Number of Commands* 129 141 196 317 
Generation Environments. 
* Source — Recital in Perspective To find out more: 
+ Including IBM RS 6000, HP 9000, ICL, DRS, SUN SPARC 
All Trademarks are the property of thier respective holder 
(1 Please send information [1 | would like to. see a demonstration 
| would like details about seminars LI Please contact me for pricing details 
Name Telephone a 
Title Company 
Address 
Racital 
RINGSIDE, 79 High Street, BRACKNELL, Berkshire, RG12 1DZ Tel (0344) 301444 Fax (0344)300689 (COUR PO RA TON 


PORTABLE 
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A fresh approach 


Of course, the answer is yes. But if you stick 
to conventional language control con- 
structs the solution won't look pretty. How- 
ever, coroutine techniques offer an 
excellent solution. 


Its easy to see that macro processor doesn’t 
have to scan the whole file before the parser 
can start doing useful work. It only has to 
go far enough ahead so that it can produce 
a token for the parser. In practice this 
means that if it encounters a macro defini- 
tion it has to read in the definition and 
continue until it reaches either a macro call 
ora token which can be given to the parser. 
So, we could call the macro processor as a 
subroutine every time the parser needs a 
token. Instead of writing the macro proces- 
sor as a separate program, we write it as a 
subroutine which is invoked every time the 
parser calls ‘get token from macro proces- 
sor’, It ends up looking like Figure 2. 


This has the benefit of solving the problem 
inside one program using standard nested 
flow control techniques and without re- 
lying on special operating system features. 
The macro processor logic is now embodied 
as a subroutine and the whole structure fits 
neatly into the framework of a conventional 
sequential high-level language. 


Unfortunately, a comparison of Figures 1 
and 2 shows that the macro processor is 
onger and less readable when written as a 
subroutine. Why is this? It’s certainly not 
because it is doing anything more compli- 
token get_token_from_preprocessor (void) { 
token this _token; 
static int mindx; 
for(;7) 
{ 
if (expanding_macro) 
{ 
{ 
return( this_token) ; 
} 


else 


} 


return( ENDFILE) ; 


int mindx= 0; 
while ((macro(mindx++]= 


!= ENDLINE) 


mindx= 0; 
expanding_macro= TRUE; 


return( this_token); 


static enum (FALSE, TRUE) expanding_macro= FALSE; 


if ( (this_token= macro(mindx++]) != ENDLINE) 


expanding_macro= FALSE; 


if ((this_token=get_lexical_token()) == ENDFILE) 


else if ( this_token == DEFMACRO) 


this_token= get_lexical_token()) 


/* read in the macro definition */ ; 


else if ( this token == CALLMACRO) 


else if ( this_token != ENDLINE) 


cated. The problem is that the subroutine 
can execute a return statement while it is in 
one of two different states: either it was 
expanding a macro, or it wasn’t. When it is 
re-entered, it must re-compute this state 
and for this purpose it has to maintain a 
state variable (expanding_macro); in 
the example in Figure 1 no state variable is 


CML 
For raw 
performance, 
coroutine calls 
beat operating 
system calls 
hollow 


ZZ 


needed since the state of the program is 
held in the program counter. This state may 
change several times before the macro pro- 
cessor is ready to output a token; for 
example, a call to a null macro will cause it 
to enter and leave the ‘expanding macro’ 
state before returning to the parser. As a 
result, the entire subroutine has to sur- 
rounded by a loop to ensure that it con- 
tinues to re-evaluate its state until it exits. 


The structure of the program has been com- 
promised. In Figure 1, the flow of contro! 
has a natural relationship to the structure of 


Figure 2 - The Macro Processor as a Subroutine 


Coroutines 


the data; the iterative constructs correspond 
naturally with macro definitions and macro 
calls. In Figure 2 this relationship is ob- 
scure, 


Is there any way to avoid this problem? 
Maybe we could to call the parser as a 
subroutine from the macro processor. 
Whenever the macro processor outputs a 
token, the parser runs as far as it can. But 
this doesn't lead to a good solution either; 
it’s clear that the parser can exit back to the 
macro processor when it is in several differ- 
ent states, for example ‘expecting a name’, 
‘expecting a keyword!’ or ‘expecting a de- 
limiter’. So if you try to convert it into a 
subroutine, there are even more states that 
it has to remember. There is little to choose 
between this and the solution above; both 
do the job but degrade the flow control 
structure, 


The predicament of any conventional solu- 
tion is that they introduce unnecessary 
asymmetry into a symmetrical problem. 
The macro processor wants to think of the 
parser as its ‘output’ subroutine. The parser 
needs the macro processor as its ‘input’, 
They can’t both have their way...or can 
they? If we use coroutine techniques, the 
answer is yes. 


Coroutines 


A coroutine is like a subroutine, with the 
difference that it can suspend itself midway 
and then be re-entered at the point where 
it suspended, A coroutine suspends itself 
by calling some other coroutine. 


Using coroutine techniques we can com- 
bine both passes of the algorithm into a 
single program; each pass is a coroutine. 
When the macro preprocessor calls the 
‘output_token’ subroutine, it hands over 
control to the parser coroutine, which com- 
mences from where it left off. The parser 
coroutine would hand over control to the 
macro processor coroutine whenever it re- 
quires a token, 


Coroutines allow us to represent the whole 
solution as a single program without com- 
promising program structure. For raw per- 
formance, coroutine calls beat operating 
system calls hollow, since switching to a 
named coroutine can be done very quickly. 


Implementation 


Writing a coroutine mechanism is concep- 
tually straightforward, but in practice it is 
strongly dependent on the machine archi- 
tecture, the particular compiler you are 
using, the options you compile with, and 
even the version of the compiler. 
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If you do want to implement a coroutine 
switcher, there are a number of points 
you have to address. First, the coroutine 
switcher itself. This must allow transfer of 
control, and also some provision for the 
transfer of data if required. For example, 
a coroutine call might look like this: 


void* resume( coroutine*, void*) 


The first argument is the name of the 
coroutine which will now run. The sec- 
ond argument allows the transfer of arbi- 
trary data to that coroutine. The called 


coroutine would itself be suspended in a 
call to resume, which will return any 
data passed back from the called coroutine. 


It’s best to write resume () in assem- 
bler, since all you need to know is the 
register usage conventions of your C im- 
plementation. C language implementations 
are sometimes possible, but are tricky. 


You need to define a data structure for 
each coroutine; this must specify at least 
its ‘main’ procedure and a stack. 


typedef struct _register_bank { 


} xregister_bank; 


typedef struct _coroutine ( 
register_bank save; 
void(far *entry_proc) (void) ; 
int stack [1000]; 
register bank init_bank; 


} coroutine; 


coroutine background_thread; 


/* initialise coroutine */ 
void interrupt init_coroutine( 
register_bank Current_bank, 
{ 
new_thread->save.psw 
new _thread->save.ds 
new_thread->save.cs_ip 
new_thread->save.sp 


} 


y* 
Resume a coroutine: 
named coroutine. 


This relies on two tricks, 


from the stack on exit. 


values. 


executes: 


mov SP, BP ( copy BP into SP) 


SP gets tweaked when resume exits. 


ay: 


{ 


current_thread->save 


} 


( 
current_bank.bp= (int) new_bp; 
) 


/* order in which Microsoft C interrupt routines save registers */ 


int es, ds, di, si, bp, sp, bx, 
void( far *cs_ip) (void); 
int psw; 


/* coroutine data structure */ 


/* top of coroutine stack, 
used to retrieve initial 
register values on first ever 
return from resume() */ 


coroutine* current_thread= &background_thread; 


coroutine *new_thread) 


current_bank.psw; 
current_bank.ds; 
new_thread->entry_proc; 

(int) &new_thread->init_bank. sp; 


switch flow of control & stack context to a 


both of which rely on semi-documented 
behaviour of the Microsoft C compiler. Firstly, it exploits 

the special ‘interrupt’ procedure type provided by Microsoft. 
When a procedure is declared with the interrupt attribute, all 
registers are saved on the stack before entry and then restored 


This means they can be tweaked within the procedure simply 
by declaring them as arguments and then altering the argument 


Unfortunately, for some reason, Microsoft C does not restore 
unsave SP on exit, so we can’t directly tweak SP. So we need a 
second trick; this relies on the fact that the Microsoft compiler 


just before unsaving all registers at the end of an interrupt 
routine. What we do is to call a second interrupt routine which 
tweaks the saved value of BP before it exits, 


Note that if you call an interrupt routine you don’t supply the 
saved register argument: so the parameter list when you call it 
is shorter than the parameter list when you declare it. 


void interrupt resume( register_bank current_bank, 
coroutine *new_thread) 


ef = current_bank; 

current_thread = new_thread; 

switch _Stack_frame( (int*)new_thread->save.sp- 
(&new_thread->save.sp- &new_thread->save.es)) ; 

current_bank = current_thread->save; 


/* alter saved value of BP in preparation for altering SP */ 
void interrupt switch_stack_frame( register_bank current_bank, 


dx, ox, ax: 


which means that 


int® new_bp) 


Figure 3 - Switching Coroutines 
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Coroutines 


You must produce a call to (re-)initialise a 
new coroutine, so when it runs it starts at 
its ‘main’ procedure with the stack set up 
appropriately. It is sometimes useful to be 
able to pass a parameter to a newly created 
coroutine. A suitable call is: 


void init_coroutine( coroutine*, void*) 


A subtle point to remember is that the co- 
routine mechanism is not entirely symme- 
trical. There is a special coroutine which 
starts things off, which has much the same 
status as the ‘background task’ of a multi- 
tasking executive. When that coroutine fin- 
ishes, the whole program finishes; if any 
other coroutines are not finished, their 
work will be left incomplete, unless their 
last statement happened to be a call to 
resume (). You therefore need to pro- 
vide a mechanism to runa named coroutine 
to completion once it has performed its last 
resume (). 


Figure 3 is a listing of an implementation of 
resume () that I’ve tested with Microsoft 
Quick C. It is for demonstration purposes 
only, You'll need to switch off stack check- 
ing in order to get it to work. It is extremely 
slow, and horribly tricky, but it does have 
the advantage that it only needs a C com- 
piler and needs no understanding of assem- 
bler. Anyone using coroutines for real 
would be well advised to write the whole 
lot in assembler, 


Conclusion 


Notation is important; a good notation 
allows economy of thought, allowing us to 
direct effort elsewhere. Using coroutines 
can considerably clarify the structure of 
some programs, and I’ve always found the 
lack of support in high-level languages sur- 
prising. 


The idea of coroutines goes way back; it is 
almost as old as computer science itself. DE 
Knuth traces it back to 1954 in his brief 
historical overview in the Art of Computer 
Programming. Incidentally, he writes that 
the example that convinced him of the need 
for coroutine constructs was a program that 
merges two binary trees. But despite this 
long history, standardised support for co- 
routines is still not available in mainstream 
languages. 


EXE 


David Cooper works as software manager 
at Coherent Research Ltd, developing dis- 
tributed embedded systems. He has over a 
decade of experience of real time software 
development. 


Between Relational and Network when Raima Data Manager has both and now MUCH MORE 


The Raima Data Manager dbms Is intended for use by the professional C 
applications developer. Ralma Is written In C and provides a complete set 
of sophisticated development tools that feature: 

© High speed access to large or complex data 

@ Mainframe functionality 

© Portability to any C environment 

© Royalty-free run-time distribution 

© Source code available in C. 


Raima provides both Relational and Network model technology for 
programming flexibility. Retrieve a record using the relational keyed access 
method and all related records can be immediately available using the 
network database model. 


db_QUERY provides SQL-like access to Raima, callable from within an 
application, db_REVISE allows restructuring of live databases. 


Raima is fast. Access times for retrieving data are largely independent of the 
size of the database. 

Raima is portable. Develop an application in any environment and your 
database access code can be ported without change to any other supported 
environment. Currently, Raima supports MSDOS, MS Windows, OS/2, 

QNx, UNIX System V and Berkeley, Ultrix and VMS. 

Ralma Data Manager dbms is a product of Raima Corporation and has been 
sold to thousands of C programmers in over 50 countries. Raima is fully 
supported in the UK and Eire by Systemstar Ltd. Comprehensive training is 
available together with bespoke system development. At Systemstar we offer 
C-scape 3° screen rface library with Look and Feel™ from Liant Software 
Corporation to provide Raima programmers with a complete application 
development environment. 


For more information about Raima Data Manager dbms, 
db_QUERY, db_REVISE and C-scape 3 call Systemstar 
in Hertford on (0992) 500919. 
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Support for NFS 

Object Manager Class Library 
Protected Mode for MS-DOS 
VISUAL BASIC support for W/indows 


FEATURES 


Single and multi-user available 


Relational B-tree indexing 


Network database model 


Multiple database access 


Referential integrity 


Transaction processing 


Automatic recovery 


Record and file locking 
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RAM resident 


Relational Query and report writer 


Total database redesign/restructuring 


C compilers: most supported 


C ++ compatible 


Operating Systems: VMS, Ultrix, 


UNIX, BSD, SunOs, ONX 


MSDOS, OS/2 


Windows 3 


LANs: Netbios and NFS 


Read and write WKS, WK1 and DBF files* 


Source Code available 


Training courses available 
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Run-time Royalties (Absolutely NOT) 


*using WIS Library 


Ne = 


}YSTEMSTAR 


1-3 PARLIAMENT SQUARE HERTFORD SG14 1EX 
TELEPHONE: (0992) 500919 _ FACSIMILE: (0992) 554261 


> CIRCLE NO. 020 


MSC7 v BC++3, 


Clash of the Titans 


Compiler giants Microsoft and Borland are engaged in a fierce battle of 
claim and counter-claim to establish supremacy in the C++ arena. 
Paul Kemp takes an objective look at the contenders. 


Microsoft has taken an unusually ag- 
gressive stance in marketing C/C++ 7, This 
is understandable - it is coming from be- 
hind. In the last few years Borland has 
considerably outstripped Microsoft in num- 
ber of compiler units shipped, although 
Microsoft does have a large base of loyal 
users, With a huge growth in C++ develop- 
ment almost universally predicted, Micro- 
soft must make an impact with C7 if it is to 
gain anything like a decent slice of the 
market. In the other camp, of course, Bor- 
and is keen to protect its hegemony. Bor- 
land's total commitment to OOP has meant 
that its C++ compiler is now in its third 


COMPILER 

Getting Started 
Environment & Tools 

C Language Reference 

C++ Language Reference 
Programming Techniques 
Class Libraries User's Guide 
Source Profiler User's Guide 
C++ Tutorial 

Run-Time Library Reference 
Class Libraries Reference 
Comprehensive Index & Errors Reference 


WINDOWS 3.1 SDK 

Getting Started” 

Programming Tools* 

Setup Toolkit for Windows* 
Programmer's Reference - 

Vol 1: Overview 

Vol 2: Functions 

Vol 3: Messages, Structures & Macros 
Vol 4: Resources 

Multimedia Programmer's Guide 
Multimedia Programmer's Reference 
Windows for Pen Programmer's Reference 
Win32 API: An Overview 


Guide to Programming** 
User Interface Guidelines** 


* Microsoft £99 upgrade pack consists of all soft- 
ware including all compiler documentation but only 
this subset of the Windows 3.1 SDK hardcopy 
documentation (although itis in online help files). 
The remaining SDK docs can be purchased from 
Microsoft for an additional £99. 


** These two manuals are not yet included in the 
retail box. Registered users of C/C++7 will receive 
these extra documents when they are available 
(expected to be sometime in June). 


Figure 1 - 
C/C++ 7.0 Documentation 
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generation (BC++3) whereas Microsoft's is 
very much the new kid on the block. 


In this war of words both vendors have 
published data which attempts to rubbish 
the competition - either by questioning 
standards conformance or by indicating 
performance shortfalls. Since, after a num- 
ber of last-minute delays and modifications, 
the Microsoft compiler is now available in 
a retail form, it is possible to compare the 
two compilers with some kind of objectivity 
and this is what I shall attempt to do, 


Back in February's issue of .EXE, I was able 
to have a sneak preview of a late beta of C7, 
but was unable to benchmark the compiler 
because it was not a retail version. In that 
article I covered some of the major features 
of the product and gave some first impress- 
ions. Now that I have a bona fide copy I 
shall fill in some of the gaps and draw 
comparisons with Borland C++ 3.0 & Appli- 
cation Frameworks, I will therefore discuss 
C7 in greater depth than BC++3 which was 
itself reviewed in last December's .EXE. 


C7 update 


Weighing in at 50 Ibs, Microsoft C7 must be 
one of the only software packages that is 
heavier than much of the hardware that it 
runs on. Most of this poundage is ac- 
counted for by over 10,000 pages of hard- 
copy documentation (all of which is also 
available in online help files), Figure 1 is a 
comprehensive list of the manual set. 


The software comprises 21 high-density dis- 
kettes and a full installation will eat up over 
40 MB of hard disk space. It includes every- 
thing you need to develop DOS and Win- 
dows (3.0 and 3.1) applications, including 
Pen and Multimedia extensions. The Micro- 
soft Foundation Classes (MFC) hierarchy for 
C++ has been extended to include Multime- 
dia and Pen classes, but these have not made 
it into the hardcopy documentation. 


The documentation for C7 is superb. It is 
clear, well laid out and completely exhaus- 
tive. I particularly liked the Comprehensive 
Index and Errors Reference which acts as a 
giant compound index for all the other 
manuals. Although Borland’s documenta- 
tion isn’t bad, Microsoft’s is exemplary. There 
is also tons of example code, which is always 
good to see, including a staggering 76,000 
lines of Windows 3.1 sample code. 


386Max from Qualitas is bundled with C7 to 
act as a DPMI server for the protected-mode 
compiler running under DOS, but it is much 
easier to run the compiler and PWB ina DOS 
box under Windows, if you have it. Windows 
applications can be launched from the PWB 
(running under Windows) using a utility 
called WxServer. I found this rather neat but 
it is not as good as having a completely Win- 
dows-hosted development environment like 
Borland’s Turbo C++ for Windows, 


In addition to C++ support, pre-compiled 
headers and p-code, there are quite a few 
more minor changes in C7 compared with C6, 
Many of these are associated with Microsoft's 
desire to achieve strict ANSI C conformance 
(although the compiler has not yet been vali- 
dated), 


C7 also provides eight new manifest con- 
stants that support the Super VGA screen 
modes specified by the Video Electronic 
Standards Association (VESA). 


I was pretty unimpressed with the beta 
release of the PWB V2.0, which was ex- 
tremely flaky. Happily most of its problems 
have been fixed in the release version and 
it is eminently usable, although it did man- 
age to crash Windows a couple of times. 
The editor implements MDI and is heaps 
faster than the version that shipped with C6. 
However, it is still nowhere near as inte- 
grated with the compiler as Borland’s IDE. 
For example, compiler messages are writ- 
ten to a pseudofile in memory which is then 


The way we discover 
and create should never be 
limtted by elements 


only by our imagination. 


ZIne INTERFACE LIBRARY 3.0 


Imagine an object-oriented development tool for C++ that is = A comprehensive set of interface objects including windows, 
more powerful than Windows or DOS specific tools. Imagine a menus, scrollbars, icons, radio buttons, tool bars, lists, input 
transparent, single source code migration path between fields (string, text, date, time, number), keyboard, mouse, help... 
Microsoft Windows 3.X, DOS Graphics and DOS Text. Now = Single package support for Borland C+, Microsoft C++ and 

turn your imagination loose with Zinc” Interface Library” 3.0. Zortech C+ (Symantec) compilers. 

= Extensible, object-oriented, event-driven application framework. Call 1.800.638.8665 [IN EUROPE CALL: +44 (0)81 855 9918] and 
= Fully optimized, single source code support for Microsoft we'll send you a technical information packet detailing Zinc 3.0. 


Windows 3.X, DOS Graphics and DOS Text. 


n c 


Zinc Designer"—an interactive design tool for creating and saving @® 


application screens with platform-independent persistent objects. 


CALL 081 855 9918 FOR YOUR FREE ZINC V3.0 DEMO DISK 


©1992 ZINC SOFTWARE INCORPORATED: 801.785.8900; FAX 801.785.8996: BBS 801.785.8997 [EUROPE] ZINC SOFTWARE (UK) LTD: +44 (0)81 855 9918; FAX: +44 (0)81 316 7778; BBS: +44 (0)81 317 2310 
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scanned by the PWB for warnings and er- 
rors. For a large project compile this can 
take 10 or 15 seconds. I actually preferred 
editing in the PWB compared with Borland’s 
IDE but unfortunately it really falls down in 
terms of speed and integrated error reporting. 


As mentioned in my previous article, Code- 
View has been revamped quite consider- 
ably and can now run on the Windows 
desktop due to the inclusion of CV/1 from 
Nu-Mega technologies (its cute penguin 
logo pops up when you load CV), Although 
itis improved I found it really quite sluggish 
when debugging Windows applications 
and it is not anywhere near as user-friendly 
as Turbo Debugger. 


Benchmarks 


Before launching into heaps of figures, a 
few words about benchmarks. An IQ test is 
not objectively a measure of intelligence, it 
is a measure of how good the subject is at 
doing IQ tests. One can draw certain con- 
clusions from test results, but it would be 
unwise to base all one’s opinions on such 
data. So it is with benchmarks, There are 
many other factors which make up a good 
development tool. Having said that, Figures 
2 and 3 show the results for a number of 
benchmarks that I carried out. 


GSWDEMO and GSWLIFE are fairly large 
Windows applications obtained from Bits 
Per Second. GSWDEMO is a graphics in- 
tensive program comprising 11 C source 
files with about 9,000 lines of Windows 
code in total (excluding headers), GSWLIFE 
is 1,000 line C++ application comprising 
four source modules. ECOSYS is a large 
C++ application supplied by Microsoft. DES 
is a real world C application which imple- 
ments the DES data encryption algorithm. 
The benchmark results in Figure 3 show the 
time taken to encrypt a 23 KB text file. 
DHRYSTONE is a common algorithm used 
for benchmarking hardware. ARRAY fills 
and sorts a large array in memory. BISECT 
is an implementation of the Bisect algo- 
rithm from Conte & de Boor. 


It can be seen from Figure 2 that Borland 
wins hands down in terms of compile times. 
I think there are two factors here. First, the 
compiler itself is faster, and second the 
PWB is much slower at invoking the com- 
piler and analysing the compile results. I 
suspect the observed differences would not 
be as great if one were using the command 
line compiler with a make file, but why 
should developers not use the environment 
supplied by the vendor? Microsoft's pre- 
compiled header facility certainly can cut 
compile times, especially in large, multi- 
module Windows programs, but it is a pig 
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to use. I had to modify every benchmark 
source to make use of it by collecting all the 
#includes into one ‘mother of all 
headers’ and then #including that in 
every module, in addition to deleting refer- 
ences to the other #include files. Admit- 
tedly, if one were starting out using the 
Microsoft compiler one would design the 
header files from scratch with this in mind, 
but they are extremely difficult to use on 
existing projects. By contrast, Borland’s 
PCH facility is miles more intelligent and 
couldn’t be easier to use. 


In general C7 produces smaller executables 
than BC++3 when no debug information is 
included. This is particularly noticeable 
with C++ programs where smart linking (or 
‘function-level linking’ in MS-speak) is the 
default. This means that unused methods 
are stripped out by the linker. It can be 
turned on for straight C programs with the 
/Gy compiler switch but there is a link time 
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overhead. This facility is surprisingly absent 
from Borland’s toolset. 


The execution speed results shown in Fig- 
ure 3 are of particular interest. For ECOSYS, 
DES and DHRYSTONE the Borland com- 
piler produced faster unoptimised code 
than C7. This situation is reversed when 
one looks at the figures for optimised code, 
except for DES where the compilers were 
neck and neck. With the other benchmarks 
C7 came out on top for both optimised and 
unoptimised code. What conclusions can 
we draw from this? It would seem to suggest 
that C7 has the edge when it comes to 
aggressive optimising technology, but the 
huge difference between optimised and un- 
optimised code observed in some of the 
benchmarks (notably ECOSYS, DHRY- 
STONE and BISECT - all supplied by Micro- 
soft incidentally) surely would not be 
reflected ina real world application. I strongly 
suspect that the Microsoft compiler is highly 


Compile & Link (sec) EXE size (bytes) 

Benchmark Type* MSC7 BC+4+3 MSC7 BC++3 
GSWDEMO 1 260 180 402432 396026 

2 281 184 477272 430027 

3 195 120 479692 430027 

4 §21 182 352256 409408 
GSWLIFE 1 106 68 26624 31891 

2) 120 70 58876 45476 

3 91 43 85032 45476 

4 87 55 29184 32722 
ECOSYS 1 105 53 19428 30063 

2 119 60 66152 46866 

3 103 40 68072 46866 

4 117 54 15498 29411 
DES 1 28 19 21652 22495 

2 34 15 31836 25189 

3 33 14 31852 25189 

4 63 28 15930 22022 
DHRYSTONE 1 20 10 10138 19505 

2 24 9 22832 21212 

3 23 8 22864 21212 

4 35 13 10106 19411 
ARRAY 1 17 8 7514 13668 

2 21 8 20008 14020 

3 20 5 20110 14020 

4 22 1 7370 13524 
BISECT 1 23 ah 23322 25728 

2 33 8 36188 26408 

3 31 5 36420 26408 

4 31 10 22970 25744 
* TYPE KEY 
1, BASIC COMPILE - No optimisation, no pre-compiled headers (PCH) and no debug information. 
2. DEVELOPMENT COMPILE without PCH - No optimisation, full debug information. 
3. DEVELOPMENT COMPILE with PCH - No optimisation, full debug information. 
4, PRODUCTION COMPILE - Full speed optimisation, with pre-compiled headers, no debug information 
Notes: 
These fourcompile and link environments were selected to be representative of typical developmentsetups. 
The time differences shown for compile types 2 and 3 are designed to illustrate the effects of using 
pre-compiled headers with each compiler. 
All tests were carried out in the development environments supplied with the compiler (ie Borland’s IDE 
and Microsoft's PWB), running in a DOS box under Windows 3.1. This ensured that each compiler was 
using the same DPMI server (ie Windows). 
With MSC7 the /f (fast compile) switch was used with compile type 1, 2 and 3. 
Hardware used was a 25 MHz/ 386-based PC with 4 MB RAM. 


Figure 2 - Compile & Link benchmarks 
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To Efficiently Store 
Complex Real World 
Objects in a 
Database. 


STOP PRESS! 
POET from BKS Software 
wins product excellence 
award at Software 
Developers 92, co- 
sponsored by Computer 
Language Magazine and 


The Relational 
Solution 


POET’s Object Oriented Solution 


"Announcing P,O.E.T, the first true Object Oriented Database 
system for DOS, Windows, UNIX and NeXT, with prices starting 


The Affordable Database Solution. 

Up until now, object oriented DBMSs have 
typically only been available on high end UNIX 
machines, with prohibitive entry prices of 
$20,000++. Now you can unleash the power and 
potential of a true OODBMS in your DOS or 
Windows application, at prices starting at £249 
+VAT. 


Object Oriented DBMS v Relational 

Relational Database (RDBS) and B-Tree/ISAM 
systems require that data be portrayed as a series 
of two dimensional tables. These systems were a 
real breakthrough in their time, but software 
developers are rapidly learning that life is not a 
series of two dimensional tables. 


For example, a CAD program might have an 
array of shapes, or a DTP program might model a 
page as a series of frames which might contain 
bitmaps, paragraphs or vector drawings. 
Conventional databases have a fixed set of data 
types. And the only way they group data is in a 
table. 


All trademarks acknowledged 


from just £249" 


Object-oriented programs allow us to declarenew What Should You Do? 


data types as needed. And POET stores the 
objects we create as objects. This one-to-one 
correspondence of the database design to its 
physical storage can realize access gains of over 
one hundred fold compared with relational 
DBMSs, POET has the speed while keeping its 
kernel small; the DOS runtime is under 256Kb. 
POET includes complete he 
support for C++ inheritance 
and encapsulation, class 
dictionary with class 
versioning, optimized indexing 
and querying, object caching, 
complex operators and con- 
tainers. POET has what it takes. 
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Persistent Object Extended database Technology 


POET took over 20 man years to develop by 
leading German Software house BKS. In non 
German speaking Europe it is distributed by 
Silicon River Limited, the same team that first 


popularized C and C++ in the UK by aggressively 


pricing Zortech C/C++. 


Silicon River Ltd 58-60 Beresford Street, LONDON, SE18 6BG 


Voice 0813177777 Fax 0813167778 BBS 081 317 2310 
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This is the powerful, flexible database technology 
you have been awaiting. Now it is not only 
available, but affordable. If you will be developing 
a database application on any of the platforms 
below, then please call for a free Technical 
Overview of POET, the object oriented DBMS 
engine for the 1990s. 


Platforms Supported: 

Borland C++ (DOS or Windows) 
Microsoft C/C++ 7,0 (DOS or Windows) 
Zontech C++ 3,0 (DOS or Windows) 
LPI C++ (UNIX 386 Systems) 


HP C++ Softbench 
GNU C++ (NeXT Step) 


For your free POET Technical Overview call 


081 317 7777 
Silicon 
Kivey 


CLIPPER ADD-ON SOFTWARE 


QBS Software Limited specialise in providing and supporting the best add-on libraries and utilities for Clipper 
developers throughout Europe. We stock a range of libraries, utilities and now books. We will also source 
software that is not currently on our product list. For information on products please contact our technical 
support team by phone, fax or via our bulletin board. 


We publish a quarterly news booklet, QBS Software News, which is sent free to all registered users. It is 
packed with product information, news on new releases, bug fixes and articles by renowned Clipper gurus and 


authors. 
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Fast Text Search 


Flexfile 
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Grumpfish Library 
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Netlib 

Overlay() 

PegLib 


Scripton 
SilverClip 
SilverComm 


SilverFox 
SilverPaint 
SubNtx() 
The Engine 


Paradox Database Driver 9K for Clipper 
Produces most bar codes. Supports Blink 
Epson, HP, Postscript printers Malis 
Linkable, configurable object 


orientated word-processor Clipper Technical 


Read/Write Lotus/Quattro Pro Guides Yet! 
Ed for Dos 
Save and restore GFORCE graphics . 
screens compressed Ed for Windows 
Create RAM resident applications Embark 
Advanced Text Search Technology Expert Help 
Variable length fields and .DBT R&R 


replacer 
Powerful Function Library with over R&R Code Generator 
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UTILITIES 


Version Control Without Tears 


The Dynamic Overlay Linker - Now multi- 
lingual 

TBrowse, Get System, Principles plus 
sample disk 

The Programmer's Editor 


The New Windows Version 
Installation and Management 
Drop-in replacement for Norton Guides 


Relational Report Writer for Clipper, 
FoxPro, dBase and Paradox 
Create programs from R & R reports 


Jake Geller's Spell Checker 


Rata ‘i i SpellCode 
Fast graphical interface Library with ‘| 
Screen Editor and graphical ZipitUp Software Protection System 
Friendly Function Librar 
: CLIENT SERVER 
Smart Menu Systems ‘ Oracle Library 
Biton 
Novel and Netbios Networking Library ClipSaL SQL Server/Sybase 
Memory Roll Out Library ExtendBase Client Server with .DBF files 
Linkable Pegasus read/post functions RaSQLIB Access Btrieve files 
Comprehensive PostScript Library For Novell Netware 386 
available for Clipper and C RaSQL/x AEE eee 
Professional Communications SQLBase e 
(Includes full source) 
Communications Library with full OOPS Naber (iiBrarutronOnvdale 
control of serial devices BaseClass PP d Hy 
Communications Library for FoxPro II dbXstore Save SuperClass Objects 
Graphics Library for Clipper/FoxPro II StarClask User Interface Class(y) Library 
ree wit ; \ 
Fast Filtering Utility Superclassill Design your own classes 
Linkable Spell Checker Viewlt User Interface Class Library 
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tuned to optimise some well known bench- 
marks. Having said that, it cannot be denied 
that some applications would benefit a 
good deal more from the C7 optimiser com- 
pared with that of BC++3, It is interesting to 
note however that the compilers fared 
equally well in the only real world applica- 
tion in this suite, DES. I have no idea why 
the BC++3 optimised code for BISECT was 
actually slower than the unoptimised code! 
It just shows how unreliable optimisers can 
be. 


One of the most significant new optimis- 
ation switches available in C7 is /Ob2 which 
enables automatic function inlining - BC++3 
has no equivalent. This tells the compiler to 
search for functions that represent good 
candidates for inlining. The compiler then 
inserts an inline copy of the function wher- 
ever the call occurs. Only smaller, more 
frequently called functions are auto-inlined 
which minimises the impact on a program’s 
size, Since many benchmarks rely heavily 
on just such functions dramatic speed im- 
provements can be seen. I expect many 
seasoned programmers have well designed 
code with explicit functions inlined any- 
way, so the speed improvements would not 
be anywhere near that observed for unrep- 
resentative code fragments, However this is 
a useful facility as it obviates the need to 
profile code and locate the candidate func- 
tions manually. 


C++ compliance 


Over the last few weeks I have been 
swamped by documents from both Micro- 
soft and Borland, each claiming that the 
other’s compiler doesn’t conform to this 
and that standard, The fact is that at the 
moment there are no definitive tests for C++ 
compliance. They are now emerging from 
Perennial and Plum Hall. The Perennial 
tests are in beta stage and the Plum Hall 
tests are in an alpha stage. Microsoft has 
published data claiming that BC++3 fails 
more tests in the beta Perennial suite than 
C7. Borland says that Microsoft only ran a 
subset of the suite and that in fact C7 fails 
many more tests than BC++3 when the 
whole suite is run. I do not have any of 
these test suites and so I can only relay the 
debate. However, Borland has stated that 
its next release (BC++3.1 - more on this later) 
will pass all Perennial tests. Microsoft has 
made no such statement, but is presumably 
as anxious as Borland to be seen as correct. 


The issue of language compliance or cor- 
rectness is a tricky one at the moment be- 
cause of the inherent instability in a 
language which is still evolving. However, 
for the benefit of programmers who wish to 
do cross-development, it would be good to 


see all C++ implementations sticking to 
standards. I’m sure that when definitive 
tests are available both vendors will bend 
over backwards to comply. One curious 
side-effect of the differences between the 
two company’s interpretation of the ARM 
(Annotated C++ Reference Manual - Ellis 
& Stroustrup) is that, although Microsoft’s 
MFC library does not ostensibly contain any 
compiler-dependent code, it cannot in fact 
be compiled with BC++3 because it uses a 
language construct which the Borland com- 
piler throws out as an error. Borland claims 
that the (rather obscure) construct is illegal 
C++ syntax and violates sections 3.2 and 5.3 
of the ARM. Microsoft claims that Borland 
has misinterpreted the ARM. As an illustra- 
tion, the following code compiles with C7, 
whereas BC++3 reports an error: 


class BASE 
{ 
public: 
int mf1(); 
void mf2(); 
Me 


typedef void(BASE::*MF) (void); 


class DERIV : 
{ 

public: 

void mf3(); 
static MF x2; 
Me 


public BASE 


MF DERIV::x2 = &mf2; 


Borland says the problem is that taking the 
address of a non-static class member re- 
quires explicit qualification with its class, 
and that the correct C++ code for the last 
line should be: 


MF DERIV::x2 = &BASE: :mf2; 


One hopes that these compatibility and 
compliance issues will be settled satisfac- 
torily within the next couple of releases 
from the two vendors, meanwhile they re- 
main similar but not the same. 


Undocumented features 


Or bugs to you and me, During the course 
of running the various benchmarks de- 
scribed above, both compilers sctewed up 
ona couple of occasions. With the ECOSYS 
benchmark, I had to disable one of BC++3’s 
optimisation switches because it caused the 
program to crash. The Borland compiler 
was also not as stringent as C7 with regard 
type-checking - it incorrectly allowed an 
implicit conversion of void* to const 
void*.C7 onthe other hand blew up with 
an internal compiler error when compiling 
GSWDEMO with full speed optimisation 
turned on - I had to comment out a short 
section of code to allow it to continue. 


.EXEhas also received a report from Mr Andy 
Pennell of CP Software who has detected a 


MSC7 v BC++3 


number of bugs in C7 (see Letters page). 
These include compiler bugs associated with 
the optimiser, link bugs which can create 
invalid addresses when referring to overlaid 
functions and CodeView errors which cause 
it to crash when debugging certain overlaid 
.EXE files. Microsoftis apparently aware of the 
CodeView problem. There are also some 
known BC++3 bugs washing around the 
BBSs. Time to call in the pest controller boys. 


Borland C++ 3.1 


That’s right, yet another new compiler release 
from Borland is in the offing. As the name 
implies BC++3.1 will offer full support for 
Windows 3.1, Pen and Multimedia. The Win- 
dows-hosted IDE (formerly Turbo C++ for 
Windows) now invokes the full optimising 
compiler, and includes colour syntax high- 
lighting (in both the Windows and DOS IDEs) 
similar to that seen in Microsoft’s QuickC for 
Windows. A new C++ optimising switch 
which enregisters the this pointer for calling 
C++ member functions, and the facility to 
generate 386 op code should provide some 
good speed gains. As already mentioned, 
BC++3.1 should be fully compliant with the 
Perennial test suite and the company has 
implemented stricter type-checking. 


Microsoft UK’s Head of Languages An- 
drew King has also informed me that 
Microsoft has speeded up its develop- 
ment cycle and that by the end of next 
year we should be up to C/C++ V10! The 
promise of a constant stream of upgrades 
should mean that developers don’t have 
to wait too long for bug fixes and en- 
hancements, and will hopefully ensure 
that C++ developers in particular are kept 
up to date with emerging standards, 


Execution time (sec) 
Benchmark Type MSC7 BC++3 
ECOSYS -opt 296 186 
+opt 132 183 
DES -opt 76 68 
+opt 47 47 
DHRYSTONE — -opt 121 105 
+opt 50 97 
ARRAY -opt 147 162 
+opt 98 154 
BISECT -opt 451 524 
+opt 302 575 
Optimisation switches used: 
MSC7: /Oax /Ob2 
BC++3: -O2 except for ECOSYS 
where -O2 -Z- was used. 
The program would not run with the suppression 
of reloads of enregistered values. 


Figure 3 - 
Execution time benchmarks 
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Conclusion 


Microsoft C/C++ 7.0 and Borland C++ 3.0 
& Application Frameworks are two vast 
and complex development systems - 
probably the most sophisticated set of PC 
development tools ever released, It will 
be some time before all the nooks and 
crannies of these products have been ex- 
plored and I can only offer my personal 
judgement of their individual merits and 
shortcomings. It is you the developers who 
are in the front line, and who will discover 
many of their virtues and failings. 


For overall ease of use and speed of de- 
velopment I have to side with Borland. 
[he DOS and Windows-based IDEs, and 
support tools (like resource editors) are 
superior to anything Microsoft is curren- 
tly offering, even though the PWB is a far 
cry from its previous incarnation. There 
are certainly things I would like to see 
coming from Borland in the near future. 
Most important I believe is that the OWL 
hierarchy must be expanded to encapsu- 
late the whole of the Windows API, in- 
cluding GDI, Windows 3.1, Pen, 
Multimedia and OLE, The company will 
always be one step behind Microsoft be- 


cause Microsoft is in control of the means 
of production, as it were. This should not 
prove to be too much of a problem as long 
as that step is only a short one. The energy 
with which Borland seems to conduct its 
development should ensure that this is the 
case. In addition, Borland needs to improve 
its other class libraries for strings and col- 
lections etc, as the Microsoft variants seem 
much easier to use. It could also take a leaf 
from Microsoft's book when it comes to 
documentation and a good smart-method 
linker wouldn’t go amiss. 


Microsoft really needs to improve its inte- 
gration of development tools, especially 
the resource editors, debugger and PWB. 
A full Windows-hosted IDE and debugger 
(said to be under development) would be 
a good place to start - after all, they must 
be halfway there with QuickC for Win- 
dows. Why the compiler is still so much 
slower than Borland’s, even when gener- 
ating unoptimised code, is beyond me, 
The company also needs to radically re- 
think its pre-compiled header technology 
to make it much easier to use, and it must 
get C++ templates into the language in 
the next release - TEMPLDEF just isn’t 
good enough, 


MSC7 v BC++3 


The emergence of strong competition in the 
C++ market benefits developers the most. 
t drives down development costs and im- 
proves accountability. For me, Borland has 
certainly won the battle, but the war goes 
onand let’s not forget that this is Microsoft's 
irst C++ compiler and is bound to suffer 
teething trouble. Certain applications will 
possibly benefit from Microsoft’s greater 
skill in generating optimised code and 
some traditional Microsoft C users may well 
erceive little to gain from switching to 
Borland if they use their own editors and 
hand coded make files. For those people it 
may be worth upgrading to C7 for its better 
optimisation and compile speed. For Win- 
dows development I would certainly go for 
Borland, but now with both vendors so 
eager to please, who knows what the situ- 
ation will be in six month’s time. 


Microsoft C/C++ 7.0 costs £335. Upgrades 
are priced at £99. Borland C++ 3.0 & Ap- 
plication Frameworks costs £439. Microsoft 
is on 0734 270002 and Borland is on 0734 
321150. Borland C++ 3.1 is due out at the 
end of June. 


262,144 colours in text 
mode for Clipper, FoxPro 
and Clarion developers 


Tailormade Limited, a leading developer of 
bespoke systems announce the launch of the 


THE INSTITUTION OF 
ANALYSTS & P 


VGA colour palette toolbox. 


@ Allows you to assign any one of 
the 262,144 colours to the normal 
16 colours available in VGA text 
mode. 


Results in a distinctive and highly 
individualised user interface. 


TSR pop-up palette changer for testing 
colour combinations during development. 


Easy integration into your applications, 
with minimal memory overheads. 


@ £69 jus VAT, postage and packing. 


Tailormade Ltd, Tudor House, 649 London Road, High Wycombe, 
Bucks HP11 1EZ. Tel: 0494 473338 FAX: 0494 473350 
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Founded some 20 years ago, the Institution is 
Britain’s leading specialised professional body for 
systems analysts and computer programmers. 


The Institution’s primary aim is to promote 
vocational skills and professionalism. It also seeks 
to support members in a number of practical ways. 
Members are entitled to use the Institution's 
designatory letters as a mark of professional status. 


Applications are welcomed from all men and women 
engaged in systems analysis or programming, and 
from those training for the profession. 

a 


Telephone Fax 
081-567 2118 ‘ 081-567 4379 


The Institution of Analysts & Programmers 
Charles House, 36 Culmington Road 
London W13 9NH, England 
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NEW TITLES FROM WILEY 


DLP: A Language for Distributed 
Logic Programming 

Design, Semantics and Implementation 

A. ELIENS, Vrije Universiteit, The Netherlands 

Distributed logic programming combines logic programming, object- 
oriented programming and parallelism. It is a suitable vehicle for the 
implementation of distributed knowledge based systems, including 
expert systems and systems for distributed problem solving. This book 
provides a thorough introduction to distributed logic programming. 
Covering the complete trajectory of the development of an experimental 
programming language in a coherent and integrated fashion, the author 
pays particular attention to the design, the semantics and 
implementation. 


Wiley Series in Parallel Computing 
0-471-93117-9 344pp 1992 §39.95/885.00 


Software in Safety-Related Systems 
Special Report 

Edited by B.A. WICHMANN, National Physical Laboratory 

This is the first authoritative survey of the issues involved in the design 
of safety-critical computer systems. The leading contribution is a joint 
study by the British Computer Society and the Institute of Electrical 
Engineers, which reports on the concerns to be faced in the 
development of high integrity computer software for life-critical 
applications, It includes a review of current tools and techniques, and 
is supplemented by the recent MOD Standard. 

0-471-93474-7 302pp 1992 $105.00/$224.00 


Fuzzy Logic for the Management of 


Uncertainty 

Edited by L. ZADEH, University of California, USA, and J. KACPRZYK, 
Polish Academy of Science, Warsaw, Poland 

Reflecting new interest in the field of fuzzy logic research and 
development, this volume is the first extensive coverage of virtually 
all main aspects of fuzzy logic and related topics. It includes original 
works written by internationally known researchers in the field 
specifically written for this book. 

0-471-54799-9 512pp 1992 $47.50/871.95 


VAX COBOL On-Line 


Interactive Programming Concepts and Examples 
JG. JANOSSY 

This book provides the users of VAX with an accessible source of 
information and demonstrates how to accomplish interactive (on-line) 
processing utilising VAX COBOL. The essential logic building blocks of 
on-line inquiry, record add/change file access and on-line record deletion 
are fully explained along with more advanced features, The author 
includes a wealth of examples and illustrations to aid users in exploring 
the interactive power of VAX and to provide IBM-oriented personnel 
with the skills to branch out into VAX environments. 

0-471-55196-1 334pp (pr) 1992 £28.50/$43.50 


Fast Learning and Invariant Object 
Recognition 

The Sixth Generation 

B, SOUCEK, University of Zagreb, Yugoslavia 

This book presents the latest advances in learning and generalisation, 
and their integration into object recognition systems. It describes high 
speed architectures and system organisations, suitable for industrial 
applications. Applications include searching and sorting, data 
processing, back propagation in neural networks, computer vision and 
graphics, pattern identification and recognition. 


Wiley Series in Sixth Generation Computer Technologies 
0-471-57430-9 300pp 1992 §38.50/$57.50 


iley books are available through major booksellers. 

Alternatively order direct from Wiley (payment to John 
Wiley & Sons Ltd). Credit card orders accepted by telephone — 
(0243) 829121. Prices quoted here apply to UK and Europe only. 


JOHN WILEY & SONS LTD WI LEY 
BAFFINS LANE « CHICHESTER 


WEST SUSSEX PO19 1UD : UK Publishers Since 1807 
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EVERYTHING 
YOU NEED 
FOR CH 
DEVELOPMENT | § 


When you're looking at C++ development, we've got 
all the experience and products you'll ever need for 
the entire development cycle. We'll quickly identify the 
ideal solution for you, integrating the best products 
into a cohesive development environment, Whatever 
your current C++ activity we'll show you how to 
automate the entire engineering process, complement- 
ing all the experience and code you already have. 


Our complementary but open products and 
extensive skills base provide everything you'll need 
from a single 'phonecall. 


™ Automated OOA methods for accurate 
repeatable systems specification. 


=| Graphical OOD editing environment to expose 
class relationships, dependencies and functionality. 


= Automatic C++ code development with source 
level debuggers, simulators, true C++ compilers 
and ANSI libraries, 


| Comprehensive integrity checker and full software 
maintenance systems. 


mw User programmable GUls for integration and 
control of both your new and existing software. 


All this covered by extensive training and 
consultancy to guide your every move right through 
the entire development cycle to create a seamless 


C++ environment. 


Instrumatic’ 


The Pan-European Technology Group 
Instrumatic UK Ltd., First Avenue, Globe Park, Marlow, 
Bucks SL7 IYA. Tel: 0628 476741 Fax: 0628 474440 


Call Lorna Charles on 


0628 896499 ,_ 


or send for your free 
C++ development pack. 
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NetBios 


The NetBios Interface - 
Basic Concepts 


NetBios is the nearest you will get to a universal interface to PC networks. 
Ina first of a series of articles, Derek Clifford introduces the basic concepts of NetBios. 


The software controlling network adapter 
cards is not well understood, thanks mainly 
to the lack of documentation provided by 
the manufacturers. However, there is one 
application programming interface (API) 
which is supported by most of the network- 
ing hardware and software available for the 
MS-DOS based PC, and indeed for other 
systems such as OS/2 and UNIX. This API 
is the NetBios interface, which provides a 
simple method for the programmer to send 
and receive messages across a network, 
irrespective of the method of message 
transport across the network. 


This is the first of a series of articles on using 
NetBios, and introduces the basic pro- 
gramming requirements. Further articles 
will deal with Datagram and Session com- 
munication across the network. 


Architecture 


The principal local area network (LAN) in- 
terfaces provided by IBM are the Token- 
Ring, Ethernet, and the broadband and 
baseband PC networking systems. Each of 
these is provided with a NetBios interface, 
implemented either by a ROM BIOS exten- 
sion, or by software installed in the PC. An 
outer layer of software, the IBM LAN sup- 
port program, provides support services 
which allow up to two LAN adapter cards 
to be handled. Other proprietary LAN sys- 
tems, such as Lantastic and Novell, also 
support NetBios, either as a feature of the 
native software, or as an add-on program 
layer. The actual software loaded in a par- 
ticular configuration may be renamed by 
the hardware manufacturer, and may com- 
prise a number of drivers for specific net- 
work adapters, together with an equivalent 
of the LAN support program, but most in- 
stallations support the NetBios API. 
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The organisation of the software compris- 
ing the IBM LAN Support program is shown, 


WU le 
NetBios 
commands may 
be called in two 
ways: Wait’ and 
‘No-Wait’ 
HUUUMMLLULLULLOLLOLLLOLU 


in Figure 1, which also shows the APIs 
supported. In OS/2 extended edition, the 


functions are provided by the operating 
system itself, 


Advanced Program to Program Communi- 
cations (APPC) may be provided by an ad- 
ditional layer of software, and offers 
communications between programs run- 
ning on a PC and IBM Mainframe compu- 
ters under the Systems Network 
Architecture (SNA). 


Data Link Control protocol (DLC) provides 
logical link control, as defined by IEEE 
802.2. In fact NetBios functions use DLC, 
and may generate multiple DLC calls from 
a single NetBios request. 


When the NetBios support software is loaded, 
usually through an entry in CONFIG.SYS or 


DLC 


APPC 


APPC/PC 


NetBios 


NetBios 


Device Driver 


LAN Support 


Device Driver 


Adapter Card 0 | Adapter Card 1 


he 


LAN 


| 


LAN 


Figure 1 - NetBios software support organisation 


The Right Tools 


for the Right Job 


TbxSHIELD 


The fastest way to develop toolbox 
controls like... 


@ Dynamic Link 
Library 


@ Works with 
Visual Basic, 
ToolBook, Actor, 
Borland C++, 
SDK & more... 


@ Microsoft 
Windows or 
OS/2 PM 
Version 


Customizable ToolBox with Drag & Drop 


S 


me) 


VCR Controls 


(cajeaqecnfcayen)| 


NSS 


ls} 


Visual Basic’s ToolBox 


LIANITT C-scape® 


The latest release of C-scape — the best selling character/graphics 
based screen interface C library in the UK, Runtime royalty free. 
Includes Look and Feel™ Screen Designer and Source Code. Available 
for DOS, most DOS Extenders, UNIX, X Windows and VMS. 


DOS — £370 {incl source and LnF) 


Heron C-scape 
oftware Extension Library 


New version 2 
Enhanced set of functions for C-scape 3 DOS 
Includes Source Code..... Unix 


Phar Lap 386/DOS Extender™ 


Beat the 640K DOS limit with a flat 32-bit address space 
on 386 processors. Supports a wide range of 32-bit languages. 
SDK £330 


UNIX — £1065 {incl source and LnF) 


Phar Lap 286/DOS Extender™ 


C beyond 640K with your Borland C++, Microsoft C or MS Fortran compiler 
on any 80286, 386 or 486 platform. SDK £330 


MagnaCharter Il 


Enhanced version of the much acclaimed MagnaCharter charting package for 
Windows 3, 99x99 cells with wide range of printer support. Complete set of 
symbols — or add your own...... £160 


Prices are exclusive of VAT and subject to change. 
Orders and enquiries to: 


ES SYsTEMSTAR 


E D 


TbxSHIELD for Windows 1-3 Sananaee et em SG14 1EX 
OS/2 Telephone: (0992) 500919 Facsimile: (0992) 554261 


»C BEYOND 640K DOS 


Let Phar Lap’s 286] DOS Extender” turn your Microsoft C 
compiler into a multi-megabyte power tool. 

It has never been so easy to C beyond 640K DOS. With your 
copy of Microsoft C and the Phar Lap 286]DOS Extender you have 
all the tools you need to build multi-megabyte, protected mode 
applications quickly and easily — often by simply relinking without 
making source code changes. 286|DOS Extender enables you to 
build programs that have room for more features and capabilities 
without having to suffer with overlays or EMS. Best of all, 
you do not have to forsake your Microsoft C tools, 

Puy fm including your Code View debugger. No more “out of 
Heap” messages when compiling under Windows or 
with networks. 


Total Compatibility 


Because 286] DOS Extender is embedded into your 
Program, it is invisible to the end-user. Your program looks 
exactly like any other DOS application. There is no new 
operating environment for your end-user to buy or learn. 
Any of the 30 million 80286, 386 or 486 PCs that can run 
DOS can run with 286|DOS Extender. Since Phar Lap 
products support the XMS, VCPI and DPMI standards, 
applications built with 286 |DOS 

Extender can also run with DESQview 

and all modes of Microsoft Windows. 


Product and company nanos are ademas — “The Togtcube 


of hove respective holdors 


(Normar 
‘Microsolt Excet's Too!Bar 


So if DOS is looking smaller than ever, call Systemstar 
today on (0992) 500919 and C what it looks like 
beyond 640K — we open a world of memory. 


& SYSTEMSTAR = 


1-3 Parliament Square, Hertford, SG14 1EX 
Telephone: (0992) 500919 Facsimile: (0992) 554261 
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(© 1909 Pear Lap Software inc 


Parameter Values 
APP.ADDR.NOT.REVERSED YIN 
CLOSE.ON.RESET YIN 
COMMANDS 0-264 
DATAGRAM.MAX YIN 
DHB.NUMBER 
DHB.SIZE 200-9999 
DLC.MAXIN 1-9 
DLC.MAXOUT 1-9 
DLC.RETRY.COUNT 1-255 
DLC.T1 1-10 
DLC.T2 4-11 
DLC.TI 1-10 
ENABLE 
NAMES 1-254 
OPEN.ON.LOAD YIN 
RECEIVE.BUFFER.SIZE 
REMOTE.DATAGRAM.CTRL YIN 
REMOTE.NAME.DIRECTORY >4 
RESET.VALUES YIN 
RING.ACCESS 0-3 
SESSIONS 1-254 
STATIONS 1-254 
TRANSMIT.COUNT 1-10 
TRANSMIT. TIMEOUT 1-20 


AUTOEXEC.BAT, several parameters may 
be specified, to suit the particular LAN 
being used, and the type of network traffic 
expected, The parameters for the IBM LAN 
support program are shown in Figure 2. 
Other LAN systems may require similar par- 
ameters to be specified. 


Facilities 


NetBios provides facilities for the trans- 
mission of messages, either as Datagrams, 
or through the establishment of Sessions. 
Datagram transmission offers no guarantee 
that a message is received, while communi- 
cation through the establishment of ses- 
sions is more reliable, as the NetBios return 
code indicates whether the message has 
been acknowledged. The process of ident- 


Default 
N 


te 
N 


enaqnon— 


= 


NetBios 


Description 


Reverses the order of bytes in the permanent node name. 

Causes the LAN Adapter card to be closed and reopened on a Reset 
command. If N the only action is to clear the name table and reset the max 
command and session values. 

Maximum number of NCBs outstanding at any time, 

Maximum Datagram size. N gives 512 bytes, Y DHB.SIZE - 96. 
Number of adapter transmit Data Hold Buffers. Default determined by NetBios. 
Size of transmit Data Hold Buffers. Default determined by NetBios. 
Number of LLC frames received before an acknowledgement is sent. 
Number of LLC frames sent before an acknowledgement is required. 
Number of retries made at the LLC level. 

T1 timer (Token Ring) 

T2 timer (Token Ring) 

Inactivity timer (Token Ring) 

If specified as the first parameter allows simultaneous use of a high 
speed serial adapter. 

Maximum number of network names in local table. 

Y causes the adapter to be opened when the driver is loaded. 

Size of receive buffers. Default is selected by NetBios. 

Causes Send Datagram to use the Remote Name Directory. 

Causes the network addresses of remote names to be stored in the 


local name table. 


here as default values. 
Token Ring priority. 


4=@O2OO Z aZ <= 


Figure 2 - NetBios parameters 


ifying a particular machine connected to 
the LAN involves the establishment of 
symbolic names associated with the LAN 
Adapter, and NetBios provides facilities 
for the establishment and removal of such 
names, In addition certain control func- 
tions, such as an adapter card reset, are 
provided for, 


The interface 


Communication with the services provided 
by NetBios is implemented through soft- 
ware interrupt 5CH, with ES:BX pointing to 
a standard data structure called the Net- 
work Control Block (NCB). An alternative 
method of requesting NetBios services is 
through the DOS multiplex handler (inter- 
rupt 2AH), The value 04 in AH specifies the 


Y causes a Reset to use the values of sessions and commands as specified 


Maximum number of concurrent sessions. 

Maximum number of link stations. 

Number of times queries are transmitted. 

Time in half seconds allowed for response to a query. 


Offset Field Description 

0 Command Code See Text 

1 Return Code See Text 

2 Local Session Number Reference to a session returned by NetBios calls which 
establish a connection. 

K} Name Number Reference to an adapter name returned by the NetBios 
Add Name command. 

4 Buffer Address Address of receive or transmit buffer in 
Segment:Offset format. 

8 Buffer Length Length of the transmit/receive buffer in bytes. 

10 Call Name The destination adapter name associated with the request. 

26 Local Name The local name associated with the adapter for this request. 

42 Receive Time-Out The time in half-seconds after which a receive will time out. 
The time-out is associated with a session. 
O indicates no time-out. 

| 43 Transmit Time-Out As above, for transmit commands. 

44 Post Routine Address The address of a routine to be executed after completion 
of a command, in Segment:Offset format. 
The routine is only executed if the No-Wait option is specified. 

48 LAN Adapter Number 0 or 1 indicating the first or second LAN adapter card. 

49 Command Complete When the No-Wait option is specified, NetBios sets this 
field to OFFH, and returns control to the calling program. 

ql On completion of the command it is set to the return code. 
50 14 byte reserved area 


Figure 3 - Network control block 
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NetBios request, while a zero AL register 
will cause the command to be retried on 
certain failures, and a one suppresses any 
retry attempts. 


The Network Control Block has a standard 
format, independent of the type of service 
being requested, although the fields re- 
quired for input and output are function 
dependent. The layout of the NCB is shown 
in Figure 3, a suitable C structure describing 
the Network Control Block is shown in 
Figure 4, and a sample NetBios call in Fig- 
ure 5, 


Note that the Network Control Block struc- 
ture gives some problems, depending on 
the C memory models being used. The 
pointers for both the data buffer and the 
Post Routine are 32-bit pointers in the NCB, 
but the smaller C memory models may only 
generate 16-bit pointers, and the pro- 
grammer must account for this, 


The NetBios services for most commands 
may be invoked in one of two ways, desig- 
nated Wait and No-Wait. If the high-order bit 
of the NetBios command byte is zero, NetBios 
does not return control to the calling program 
until the command has completed, while if 
the top bit of the command byte is set, NetBios 
returns control immediately, and it is the re- 
sponsibility of the user program to check for 
completion of the command. Only the Reset, 
Cancel and Unlink commands cannot be 
called in No-Wait mode. 


When a command is called in No-Wait 
mode, NetBios places OFFH in the Com- 
mand Complete field of the NCB, indicating 


Regression Testing & Coverage Analysis 


with 


SOFTWARE TEST WORKS 


SOFTWARE TESTERS WORKBENCH SYSTEM 


SOFTWARE TESTWORKS (STW) 
SOFTWARE TESTERS’ WORKBENCH 
SYSTEM 
a ed 

The main challenge facing the CASE 
(Computer Aided Software 
Engineering) industry is completing 
software on schedule and within budget, 
without costly latent software defects. 
Software Research's testing tools are the 
best final defence against software 
quality problems, 

SR’s Software TestWorks (STW) 
provides an integrated and tuned set of 
software test products that include 
coverage analyzers, automated regres- 


T-SCOPE dynamically displays path digraphs and call-trees from test trace files. 
As the test executes, the user watches path coverage for the module(s) selected. 


For UNIX, DOS & OS/2 applications 


sion support products, and test planning 
tools. These products address the 

needs of software engineers, project 
managers, and QA departments. 

STW supplies the tester with a fully 
integrated set of tools which includes 
STW/COV for coverage analysis and 
STW/REG for automated regression 
testing. All SR tools are smoothly and 
consistently designed as a complete 
CASE system. They are built 100% 
on open architecture principles. 

As a complete tool set, STW provides 
the quality assurance most environments 
need: a balanced, well-tuned, and highly 
reliable set of software products. 


METHODOLOGY INDEPENDENT 
APPROACH 


SR’s tools support testing and quality 
control in the full life cycle of the 
software, using a methodology inde- 
pendent approach, Together, the tools 
fulfill the following requirements: 
complete specification testing, compre- 
hensive structural testing, mechanical 
test file generation, automated regres- 
sion (including automated playback), 
automated file and image comparison, 
and comprehensive test regression 
monitoring. 

This multi-filter approach reduces the 
time software engineers spend testing 
and retesting existing code and the 
resources companies spend testing, 
fixing and updating software, 


TEST PROGRAMMING 


SR’s test support products provide 
outstanding field adaptability via 
internal ‘programmability’ The products 
save and recover user-defined context 
information via .rc’ files. 

STW assists in making the job of 
software QA one that is supported by 
‘test programming.’ This ‘user pro- 
grammability’ is an essential ingredient 
in automated testing support. 


USER INTERFACE 


To provide maximum user control SR 
has the following interfaces: OSF/Motif 
X Window System graphical user 
interface, command line access and 
menus. All have been designed by 
programmers and testers for program- 
mers and testers. These interfaces 
simplify and clarify complex software 
analysis processes. 


Support of C, C++, ADA, Fortran, Pascal & DBMS 


I would like to: 


O Receive further information on Regression Testing 
O Receive further information on Coverage Analysis 


O Evaluate Software Testworks 


Name: 


a E--= 


UTE. 


Job Title: 


Company: 


Admiral Software Limited 


Address: 


Admiral House 


Surrey GU15 3JT 


Tel No: 


Fax No: 


Tel: (0276) 692269 
Fax: (0276) 691541 


193-199 London Road, Camberley 
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Sunshow Database Professional 
Imaging Package RRP £135 


Integrate GIF, PCX, Targa, TIFF and other 
formats into your applications 


* Scale and clip images 
“ Combine text with images using graphics 
mode SUNSAY and SUNGET 
+ Functions supplied in BIN, OBJ and EXE 
formats, No TSRs required 
“ CGA, VGA and Hercules video modes 
* Full printer support 
Turn your existing text based applications 
into full-featured image databases! 


Escape 

Laser Printer Library RRP £99 
Take evanage of Laserjet’s capabilities 
from within Clipper! 


* Control text position, margins, right 
justify, etc 

Print anywhere on a page in any order 

Select any internal, cartridge, or soft font 
(with bold, underline, superscripts etc.) 

* Draw lines and boxes 

+ Control print orientation, paper size and 
more 

Your Clipper output never looked this good! 


Encrypt 
Sueur Library N/A 


When application security is as important as 
your budget, Encrypt is the way to go! 
Encrypt gives you one of the highest levels 
of security possible without special 
hardware. 

You can “encrypt” an individual DBF, DBT 
or NTX with a code of up to 8 characters 
that must be supplied by the user to access 
that record. Since each character can carry 
a value from 1 to 255, there are nearly 2E19 
(two billion trillion) possible codes - well 
out of range of random search programs. 
Since Encrypt's routines take place record 
by record as a file is read or written, data is 
never decrypted on disk or during 
transmission. 


Fax Tools 
Fax Library N/A 


The fax is today’s fastest growing 
communication method. FAXTOOLS lets 
you send and receive faxes within your 
Clipper apps! FaxTools fully supports the 
Intel/DCA Communicating Applications 
Standard (CAS), letting you use all CAS- 
compatible fax boards. 


“ Schedule faxes to send to specified 
targets at specified times 
Check for incoming faxes 
# Check for CAS-compliant devices on 
target machines 
* Check the CAS log 
FaxTools is the easiest way to bring the 
speed and convenience oh fax technology to 
Clipper! 


Events Library RRP £99 

Getit, the events library and Get system 
enhancer, raises your applications’ 
awareness! With Getit, you can “trap” 
events like time intervals, keyboard 
inactivity, mouse clicks, and COM port 
activity - so you can instantly execute 
procedures in response. Using only a few 
function calls, you can flash a message 
when something arrives at a COM port or 
blank the screen when a key hasn’t been 
pressed for five minutes. For Summer ‘87 
developers, Getit also comes through with 
nested reads-making saving and restoring 
GETs and READs as easy as saving and 
restoring screens! 


Pinnacle Data Conversion Utilities 
Data Transfer Package N/A 


The PDCUs were designed by Tools & 
Techniques, creators of the acclaimed Data 
Junction transfer package. 

Transfer data to and from the following 
formats: 


+ dBASE (inc. Clipper & FoxPro) 

* DataEase _ * Lotus 1-2-3 

* R:Base +“ SuperCalc 

% Q&A (read only) ASCII delimited 
With PCDUs, you don’t need the source 
and target applications on hand! 


PS Error 
Error-logging Library RRP £99 
Frustrated with getting an error message and 
not knowing what to do with it? 

PS Error helps you error-proof your apps 
before you send them out, and correct 
errors when users do run into them. 

PS Error is the only Clipper error system that 
records both rontime and fatal errors to alog 
file. You get this information from various 
internals-the stack, CPU, memory, video, 
file handles etc.- so you can quickly locate 
the source of errors. 

PS Error also lets you create your own 
messages to flash to users when errors 
occur. This helps users tell you what went 
wrong - so you can get to the bottom of the 
problem fast! 


Refererence (Clipper) 
MonthlyTechnical Journal RRP £35 


You'll get the inside word on Clipper 
development every month with a six month 
subscription to Reference (Clipper) 
Reference (Clipper) is a month ly reference 
journal dedicated to the needs of Clipper 
5.0 and Summer '87 developers. You'll find: 


* Application articles (with code listings) 

“ Time-saving programming utilities 

“ Memory management tips 

+ News and product reviews 
Reference (Clipper) will help you develop 
faster, more powerful applications - and 
save you valuable hours in the process! 


©Copyright Four Seasons Software Ltd 1992 
All trademarks acknowledged 


Sez You 
SET CLIPPER Utility RRP £99 

Tired of recompiling your applications to fit 
every hardware situation - or every time you 
need a new serial number? With Sez You, 
you don't have to 


Sez You lets you burn the SET CLIPPER 
settings including the VMM system, right 
into your .EXE files. So you don't have to put 
an installation utility in every runtime copy 
you send out - and you don't need to 
compile a new version for every hardware 
scenario. 

You can also use Sez You to serialize your 
.EXE files. Each runtime copy gets a unique 
serial number in seconds! 


Borland Database RDD 
Data Driver (single user) = N/A 


Looking for a fast , reliable way to connect 
Clipper to Paradox? With the Borland 
Database RDD, you can read and write 
Paradox data files and indexes within 
Clipper! 


+ Create read and write Paradox tables, 
including SKIP's, SEEK's and other 
pointer commands 

“ Create and modify Paradox table 
structures, including primary index 
fields 

+ Create, select and activate primary 
indexes on Paradox tables 

“Import Paradox tables into Clipper 
arrays 

The Borland Database RDD does not 
require the Borland Paradox engine. 


TO ORDER YOUR GRAND SLAM PACK, 
COMPLETE THE ORDER FORM BELOW 
AND RETURN IT TO: 


Four Seasons Software Ltd 

Unit 15, Twyford Business Centre 
Twyford Road, Bishops Stortford 
Herts., CM23 3YT 

England 

or fax us on +44 (0)279 758025 
But HURRY, stocks are limited. 


Name 
Address 


Town Postcode. 
Country : 
Telephone 
Fax a 
Please add shipping cost UK £10, Overseas — 
£20 } 


| WOULD LIKE TO ORDER 


x GSPs@£199 each  £. 
Shipping He 
VAT (UK only) a 
TOTAL £ 
Cheque enclosed 
Debit my credit card 
Visa/Mastercard Number 


that the request has been accepted, but not 
yet completed. When the command com- 
pletes the final Return Code is placed in 
both the Return Code and Command Com- 
plete fields, so the calling program may 
detect completion of a command by detect- 
ing the change of the Command Complete 
field from the value OFFH. 


Alternatively, in No-Wait mode, the address 
of a Post Routine may be supplied in the 
NCB, and this routine will be executed 
automatically on completion of the NetBios 
command. If the Post Routine field of the 
NCB is zero, no action is taken. 


The Post routine is entered with inter- 
rupts disabled, and the routine should 
exit with an IRET to NetBios, Should such 
a routine require a long time to execute, 
it should re-enable interrupts. Although 
the Post routine may request NetBios ser- 
vices, it may not call on DOS services, as 


#define uchar unsigned char 
#define vint unsigned int 
#define ulong unsigned long 


struct NCB ( 

uchar — NCBCommandCode; 
uchar — NCBReturnCode; 
uchar NCBSessionNumber; 
uchar NCBNameNumber; 

char *NCBBufferOffset; 
uint — NCBBufferSegment; 
uint  NCBBufferLength; 
char — NCBCal1Name(16]; 
char — NCBLocalName (16); 
uchar NCBReceiveTimeout; 
uchar  NCBTransmitTimeout; 
char *NCBPostOffset; 

uint — NCBPost Segment; 
uchar © NCBLANAdapter; 
uchar  NCBCommandComplete; 


char NCBReserved(14); 


Figure 4 - 
Network control block C structure 
#include <net.h> 
#include <dos.h> 
main() 


{ 
struct NCB NetControlBlock; 


/* Set up parameters in NCB */ 
NetBiosCall( gNetControlBlock ); 
} 


void NetBiosCall (NCBPointer) 
struct NCB *NCBPointer; 
{ 
struct SREGS SegmentRegs; 
union REGS InputRegs, OutputRegs; 
struct NCB far *LocalPointer; 


/* Force 32 bit pointer */ 
LocalPointer = 
(struct NCB far *) NCBPointer; 


/* Read Segment Registers */ 
segread (&SegmentRegs) ; 


/* Set required registers */ 
SegmentRegs.es = FPSEG(LocalPointer) ; 
InputRegs.bx = FPOFF (LocalPointer) ; 


/* Call NetBios */ 
int86x (NETBIOSINT, &InputRegs, 
&OutputRegs, &SegmentRegs) ; 
} 


Figure 5 - 
NetBios calling program 


the code for these is not reéntrant, and a 
request for a DOS service may have been 
interrupted by the completion of the Net- 
Bios command. 


MULL 


NetBios offers the 
programmer 
networking 
facilities 
independent of 


the type of 
network 


MUL 


Are you there? 


Obviously, before invoking calls to the Net- 
Bios software, the programmer should en- 
sure that the program has been loaded, 
otherwise the NetBios interrupts may cause 
the system to fail. There is in fact no really 
foolproof method of checking for the 
presence of NetBios, but checking that the 
DOS version is at least 3.1 (the first version 
to support networking), and that the Net- 
Bios interrupt 5CH has been set is usually 
sufficient. A suitable test program is shown 
in Figure 6. 


Network names 


LAN Adapters identify themselves to the 
network by the use of network names. 
Network names comprise 16 characters, 
subject to certain restrictions. The first 
character of a name may not be zero, or 
the character “’, and the values 0 to 1FH 
are reserved for the 16th character. IBM 
reserves the characters ‘IBM’ as the first 
three characters of a network name. 


Every LAN Adapter card has a unique, 
6-byte number associated with it called 
the permanent node name or burnt-in 
name. Permanent names are assigned 
ranges by the LAN standards committees. 
When the adapter is initialised, the per- 
manent name is turned into a 16-byte 
network name by the appending of 12 
bytes of zeros to the name. Such names, 
however, are of little use in applications 
programs, as the name is associated with 
a particular board, which might be moved 
between machines or replaced for repair, 
requiring the recoding of addresses in the 
program. 


NetBios 


For this reason, NetBios maintains a table 
of symbolic names for each adapter and 
provides functions for entering and delet- 
ing names from the table. Names may be 
either unique names or group names, 
allowing messages to be addressed to a 
single user, or group of users. When an 
attempt to register a name is made through 
a NetBios call, the request to use the name, 
either as a unique or group name, is broad- 
cast to every adapter on the network. If the 
request is for the registration of a unique 
name, any adapter for which that name has 
already been registered sends back a reply, 
and the registration fails. For the registra- 
tion ofa group name, any adapter for which 
the name has been registered as a unique 
name sends back an objection, and the 


#include <dos,h> 
#include <stdio.h> 
#include <net.h> 


#define DOSINT 0x21 
fidefine DOSGETVER 0x30 
fidefine DOSINTVECTOR 0x35 


main () 


union REGS InRegisters, 
OutRegisters; 


struct SREGS SegRegisters; 


InRegisters.h.ah = DOSGETVER; 
int86( DOSINT, &InRegisters, 
SOutRegisters ); 
if (( OutRegisters.h.al <3) || 
(( OutRegisters.h.ah <1) && 
( OutRegisters.1.al == 3 ))) 


printf ( "DOS Version < 3.1"\n ); 
exit(1); 


} 


InRegisters.h.ah = DOSINTVECTOR; 
int86x( DOSINT, &InRegisters, 
SOutRegisters, sSegRegisters ); 


if ( ( SegRegisters.es == 0) || 
( Segregisters.es == 0xF000 ) ) 
( 
printf ( "NetBios not loaded"\n ); 
exit(1); 
} 
printf ( "NetBios loaded"\n ); 


Figure 6 - 
NetBios presence check program 


Command 
Add Name 


Delete Name 
Add Group Name 


Figure 7 - 
NetBios Name support commands 


Figure 8 - 
NetBios Name support return codes 
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name is not registered. The number of times 
the name request is transmitted, and the 
time allowed for the receipt of a message is 
determined by the NetBios parameters 
TRANSMIT.COUNT and TRANSMIT.TI- 
MEOUT. Should no objection to the name 
be received, the name is registered in the 


#include <dos.h> 
#include <net.h> 


main () 

{ 
struct NCB NetControlBlock; 
int i 
char Name(16) = "LOCALNAME" 


InitNCB ( &NetControlBlock ); 
Net Cont rolBlock .NCBCommandCode = 
NCBADDNAME ; 
NetControlBlock.NCBLANAdapter = 0; 
for ( 4 = 0; £ < 26; itt ) 
Net Cont rolBlock .NCBLocalName[i) = 
Name (i); 
NetBiosCall ( &NetControlBlock ); 
) 


void InitNCB ( NCBPointer ) 
struct NCB *NCBPointer; 

{ 
int iy 
char *LocalPointer; 


LocalPointer = 
for ( 


(char *) NCBPointer; 
i= 0; i < sizeof ( struct NCB); 
itt ) 

*LocalPointert++ = 0x00; 


Figure 9 - 
Register Names Program 


adapters name table, and the number of the 
registered name is returned in the name 
number field. 


Name numbers are allocated sequentially 
from 1 to 254, the values 0 and 255 not 
being used. Name number 1 always refers 
to the permanent node name. When the 
name number exceeds 254, the number 
wraps round again, and number 2 is re- 
turned (the permanent node name is never 
overwritten). The name number is used 
instead of the name itself in subsequent 
Datagram commands. 


The name support commands provided by 
the NetBios are: 


@ Add Group Name 
@ Add Name 
@ Delete Name 


The operation of the Add Name, and Add 
Group Name is as described above, but the 
Delete Name command is rather more com- 
plicated. If the name deleted has active 
sessions associated with it, the deletion of 
the name is delayed until those sessions 


NetBios 


complete. The name deleted, however, is 
no longer available for use with other com- 
mands. If the name has inactive sessions 
associated with it, that is only Listen, Re- 
ceive Any, or Receive Datagram commands 
are outstanding, the deletion occurs imme- 
diately, and the inactive sessions terminate 
with the Name Deleted return code. 


The NetBios name support commands and 
the relevant return codes are shown in 
Figures 7 and 8, and an example of name 
registration in Figure 9. 


Coming soon 


Thope that this introduction to the NetBios 
API has given you an idea of what's in- 
volved in using NetBios, Next month I will 
be looking at the use of Datagrams, which 
are used to transmit messages over the net- 
work. 


Derek Clifford is an independent consult- 
ant specialising in the use of PCs and net- 
works. He can be contacted on 0403 
700441. 
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Turbo C++ for Windows £79 
Turbo Debugger & Tools £85 


Turbo Pascal v.6.0 £65 
Pascal Professional £129 
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Assemblers 


Segment Crunchers 


What makes a good assembler? 


Cliff Saran investigates whether the big contenders have thought of everything. 


How do you make the life of an assembler 
programmer easier? The answer is, of 
course, to provide the best tools. You’d 
be wrong to assume that there isn’t much 
you can add to an assembler, With each 
new version, manufacturers are claiming 
ever-increasing performance figures and 
adding loads of new features, 


In this article I shall be looking at three 
assemblers - Borland’s Turbo Assembler 
3.0 (Tasm), Microsoft's Macro Assembler 
V6.0 (Masm) and SLR Systems’ Optasm 
V1.73. I shall also give a brief overview of 
what shareware can offer the budget-con- 
scious developer. The table in Figure 1 
provides a comparison of the main features 
of Masm, Tasm and Optasm. 


Masm 


Masm V6.0 is the latest offering from the 
Microsoft stable. It includes a diverse 
range of new features over V5.1. Micro- 
soft was notorious for producing suc- 
cessive versions of Masm with 
incompatible directives, but Masm V6.0 
includes an assembler switch for com- 
patibility with Masm V5.1. Unlike pre- 
vious versions, Masm V6.0 is packaged 
with the Programmer’s Workbench 
(PWB) IDE and the Microsoft Advisor on- 
line help system, CodeView is also pres- 
ent. Support for the 486 instruction set 
has been added and there is a range of 
utility programs including H2INC, a use- 
ful utility for converting C header files to 
assembler include files. Masm also con- 
tains an extended memory version of the 
assembler which is automatically in- 
voked when a source file is too large to 
be assembled in conventional memory. 
Masm comes with an 832 page user ma- 
nual anda quick reference guide contain- 
ing the 80x86 instruction set. The user 
manual is packed with useful example 
code and also covers the PWB, de- 
bugging with CodeView, creating DLLs 
and writing OS/2 applications. 
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Masm V6.0 
Manufacturer Microsoft 
0734 270000 
Processor support 80486 
Co-processor support NY 
High-Level Lang C, Pascal, 
interface Basic, Fortran 
Context-sensitive Help Y, 
IDE PWB 
Debugger CodeView 
XtendedMemassembler Y 
Number of passes 1 
through source file 
Largest source file > 16K 
(num of lines of code) > 196 K 
(xtended mem) 
Max num symbols 1053 


Time to assemble 0.71 
test file (secs) 0.71 (xtended mem) 


Estimate of lines/min 680,000 


Price £95 


Benchmarks performed on a 40 MHz 386 with 4 MB memory running MS-DOS V5.0, 
The results for Max num symbols gives an approx indication of the size of the symbol table. 


Tasm V3.0 Optasm V1.73 
Borland SLR Systems 
0734 320022 0101 412 2820864 
80486 80286 

Y Y 

C, C++, Pascal, * 

Basic, Fortran, Prolog 

V6 Yi 

BC 5 

Turbo Debugger ODebug 

NY, Swaps to disk 
2 1 

> 180K > 3072 K 

> 512K 

(tasmx) 

7395 7522 

6532 (tasmx) 

6.4 2.8 

8.5 (tasmx) 

78,000 170,000 
56,000 (tasmx) 

£299.95 £125 

Only available Grey Matter 
with BC++ V3.0 0364 53499 


Figure 1 - Assembler benchmarks 


The range of memory models has been 
enhanced with the addition of the FLAT 
memory model for generating 32-bit seg- 
ments. When this is used in conjunction 
with the 386/486 instruction set (. 38 6) it 
is possible to write 32-bit code, although 
under DOS you need to purchase an exten- 
der in order to take advantage of the faster 
execution and code/data segments > 64 
KB. To ease interfacing with high-level lan- 
guages Masm is able to create compatible 
segments (ie .MODEL C uses text, 
_data, bss etc segment names). 


Masm is also able to generate Prologue and 
Epilogue code. This eases the construction 
of assembler routines that can access par- 
ameters and local variables from the stack 
in the same way as a high-level language. 
In fact, Masm supports the calling conven- 


tion of several high-level languages and 
will generate the correct Prologue/Epi- 
logue for a specified language type. The 
Prologue is generated at the start of a sub- 
routine. For instance 


MyFunct PROC C USES BX, 


Paraml : WORD 
LOCAL Varl : WORD 
generates 


MyFunct PROC 

push BP 

mov BP, SP 

sub BP, 2 ; Alloc Varl 
push BX + Save USES reg 


Parameters and local variable can be ac- 
cessed by name rather than offsets from BP 
(eg Param is equivalent to [BP + 4]). 
The Epilogue code is generated at the end 
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of the routine and is the reverse of the 
Prologue. 


pop BX ; Restore BX 
mov SP, BP 
pop BP 


A novel feature of Masm is that it provides 
directives which generate code for WHILE 
loops, REPEAT loops and IF statements. 
This greatly enhances the readability of 
code - although it isn’t much ofa time-saver, 
since even in assembler the coding of such 
program constructs is straightforward. 


Masm also contains a . PROTO directive 
which works in the same way as a C proto- 
type. To take advantage of prototypes, 
Masm provides an alternative method for 
calling prototyped routines. When such a 
routine is called with INVOKE, Masm will 
check the type and number of parameters 
against the prototype and will generate an 
error if there isn’t a match. The code in 
Figure 2 illustrates how INVOKE could be 
used to call the standard C putchar () 
library call. 


Tasm 


Tasm is Borland’s answer to Masm and can 
emulate most of Masm’s directives. The re- 
view copy of Tasm (Tasm V3.0) is only 
available with Borland C++ V3.0. Like 
Masm, Tasm supports the entire 80x86 fam- 
ily, through to the 80486. Tasm integrates 
seamlessly into the BC IDE and it also con- 
tains an online help system. Borland has 


+ SHAPE class 
shape STRUC GLOBAL METHOD ( 
; Initialize VMT 
init :DWORD = init_shape 


move :DWORD = moveto 


; Screen position 
Position dw ? 
ENDS 
DATA 
; Reserve space for VMT 
TBLINST 
.CODE 


init_shape PROC C 

arg @Obj:DWORD 
push BX 
7 Pickup addr of Star 
lds BX, @0b} 


; Setup pointer to Star's VMT 
TBLINIT DS:BX 


init_shape ENDP 
7 BOX class 
box STRUC GLOBAL shape METHOD ( 
; Initialise vMT 
init :DWORD=init_box 
; Draw box on screen virtual method 
virtual plot :DWORD=drawbox 


) 

ENDS 

DATA 

; Reserve space for VMT 
TBLINST 


; Instance of box object 


+ Move sen cursor method 


i; Plot Shape virtual method 
virtual plot:DWORD = drawdot 


7 Init virtual method table for SHAPE class 


provided the H2ASH utility which is similar 
to Microsoft’s H2INC. However H2ASH is 
able to convert C++ classes (including sing- 
ly inherited classes) to equivalent assem- 
bler structures, Member functions become 
external C declarations. H2ASH is also able 
to figure out C++ name-mangling. There is 
an extended memory version of Tasm 
called TasmX for assembling large source 
files. The Tasm User Guide is well 
presented and covers all aspects of pro- 
gramming with Tasm. 


Tasm, like Masm, supports the FLAT mem- 
ory model and high-level language inter- 
faces. It is also able to generate 
Prologue/Epilogue code that is identical to 
Masm’s (ie local variables and parameters 
can be accessed by name rather than as 
offsets from BP). Unlike Masm, Tasm is a 
two-pass assembler. This means that the 
the source file must be read twice in order 
to resolve forward references since it is not 
able to determine whether a cal 1/4jmp is 
NEAR or FAR. Under normal circumstan- 
ces this shouldn’t pose any problems, How- 
ever, if a forward reference is explicitly 
specified as NEAR but is consequently de- 
clared as FAR (or visa-versa) the assembler 
generates a phase error. 


There’s very little practical difference be- 
tween Masm and Tasm. However, only 
Tasm offers the programmer a set of object- 
oriented extensions. Why should someone 
be inclined to write object-oriented assem- 
bly language? Since OOP-crazy Borland has 


Assemblers 


«MODEL large,C 


«STACK 
«DATA 
«CODE 
+ C Callable asm routine 
PUBLIC C PrintMog 
} Prototype for stdio putchar() 
putchar PROTO NEAR C Value:DWORD 
} C callable function PrintMsg 
; which takes a char far * 
PrintMsg PROC C USES DS 

BX, DI Message:DWORD 
mov DI, 0 
; load ptr param into DS:BXx 
lds BX, Message 
+ Get 1st char in Message 
mov AX, [BX + DI} 
; Iterate until null char 
WHILE (AX != 0) 
; break if non-printable char 
+BREAK .IF (AX < 32) 
push BX 
push DI 
} call putchar 
invoke putchar, AX 
param AX pushed onto stack 
pop DI 
pop BX 


ine DI 
mov AX, [BX + DI} 
.ENDW 
Endofstr: 
ret 
PrintMsg ENDP 


END 
Figure 2 - 
MASM prototyping and C interface 


kindly provided the facility, I’m sure that 
some bright spark will find a use for it. After 
all, the merits of object-oriented programm- 
ing also apply to the Tasm extensions. 


Tasm provides the developer with exten- 
sions to STRUC which enable methods to 
be specified. A Tasm class consists of one 
or more methods specified in the methods 
part of the STRUC..METHOD directive fol- 


Rect LABEL box 


Star LABEL shape 
CODE 


init_box PROC C 
arg @Obj:DWORD 
push BX 
lds BX, @Obj 
TBLINIT DS:BX 
init_box ENDP 


moveto PROC C 


moveto ENDP 


drawdot PROC C 
arg Col: WORD, 


drawdot ENDP 


drawbox PROC C 
arg Col: WORD, 


drawbox ENDP 


7 Init Rect VMT 


} Instance of Star object 


7 Init virtual method table for Box 


+ Pickup address of Box 


; Set up ptr to Box's VMT 


+ Move cursor - shape: :move( 


arg Row:WORD, Col:WORD, @Obj:DWORD 


+ shape::plot() virtual method - draw a dot 


@Ob j : DWORD 


+ box::plot() virtual method - Draw a box 


@Ob3j:DWORD 


; Get ptr to instance of Rect 
mov BX, OFFSET Rect 


call DS:BX METHOD box:init c, DS BX 
7 Move screen cursor 
call DS:BX METHOD shape:move USES DS:SI c, 


} Draw Rect at scn position 


call DS:BX METHOD shape:plot USES DS:SI c, DS BX, AX 


AX CX, DS BX 
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Figure 3 - OOP example using TASM 


RCS When a change...‘ 
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... /sn'tas good as the rest 


Nobody gets it right first time. 

Sometimes you do, but then throw it all 
away by making so many of those "subtle' little 
changes, you end up stuck with something that 
looks nothing at all like how you wanted it to. 

Still, that's life. Or at least that's life before 
MKS RCS - the Revision Control System that 
keeps a complete history of all the changes 
made to yourfiles. Itlets you retrieve any, orall, 
of them without any fuss. You can retrieve them 


by date, by release number, or by whatever 
name you had previously given them. 

Binary or text files? They're handled by 
MKS RCS with the same contemptuous ease. 

Multi-users? No problem. Alocking feature 
prevents more than one person from ringing 
the changes at any given time. 

Branching? You can have as many parallel 
branches as you like, meaning you really will 
be able to see the wood for the trees. 


Other features? File-compression; a new 
menu interface; conversion facility from SCCS 
files; compatible with UNIX system RCS. 

Change away to your heart's content. If 
you did get it right first time (or the second, or 
the third, or the fourth...), you can go back to 
it at any time you like. 

But there's one change you'll wantto make 
permanent. And that's the change to MKS 
RCS. Call 0763 244144 for details. 


Compatibility: MKS RCS is available for DOS, OS/2, XENIX and 386/UNIX. 


For an MKS brochure contact the sole UK distributor: 


The Software Construction CompanyLtd, 1 The Maltings, Green Drift, Royston, Hertfordshire SG8 SDB: Telephone: 0763 244114. Fax 0763 244025 
MKS RCS, leader in performance AND price: DOS version £165 (5-user licence £645); OS/2 version £225; DOS & OS/2 version £259. 
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Premia’s new Codewright is the first professional quality 

Introducing Programmer's Editor to be designed from the ground up 
for Microsoft Windows. The long list of standard features 

i includes: Unlimited Undo/Redo, Column Marking, 

Codewright Autosave, Language Templates, Compile and Find Errors, 

Hex Editing, Selective Text Display, Difference Analysis, 

and ChromaCoding, Codewright comes with both CUA 

Programmer's Editor and Brief command sets, and can be customised using 

for Microsoft Windows built-in dialogs or by using a 500+ function API which 
From Premia Corporation has a Windows DLL interface. Codewright costs £160. 


Optlink from SLR Systems is designed for speed. Users 
SLR Systems find that links which took many minutes with MS-Link 
execute in seconds with Optlink. It has no internal limits, 
works with Codeview, Multiscope and TDConvrt, and 
S supports most compilers using standard object formats. 
t In The Windows version does not need to run RC after linking 
and can automatically handle “smart call-backs” from a 
dynamic link library. Optlink/Windows costs 2225 and 
Linkers for DOS, supports DOS and Windows targets. Call for information 
Windows and OS/2 on OS/2 and other versions. 


Roundhill’s PANEL Plus II screen manager includes an 
P AN EL interactive screen design editor, C and MS-Fortran code 
generators, and a extensive library of user-interface 
functions. Support is included for pop-up fields and 
P lus Il windows, multiple-line fields, scrolling regions, mouse 
and scroll-bar operations, pull-down menus and custom 
; validation. The same application source can be used for 
DOS, Windows, OS/2, Unix and VMS. Key assignments 
and edit functions are CUA/SAA compatible. PANEL Plus II comes with full library 
source code, and the DOS-Windows-OS/2 version supports all major C compilers 
and DOS-Extenders. Versions are also available for many Unix systems and for VMS. 
The library source and your application screens can be used in your application and 
ported with no royalties. PANEL Plus II costs £285.00 per development licence. 


Roundhill also stocks and supports many other development tools: From Copia 
International, we have AccSys for Paradox and AccSys for dBase - easy-to-use, 
high performance interfaces between the database and your own C-language 
applications. We have graphics libraries from Graphic Software Systems, Media 
Cybernetics (HALO), and Metagraphics. We can supply the full range of Periscope 
debuggers (please call for information on hardware debugger rental). We also supply 
Pocket Soft’s RTLink Plus virtual memory linker and their RTPatch utility for easy 
updating of software and data at remote sites. Prices include UK postage but exclude VAT. 
Please call for a full catalogue and price list, or call from your fax machine to our 
FaxFacts system on 0672 84242 and key 200# for a menu of available literature. 


Roundhill Computer Systems Limited 
Orchard House, Ogbourne St. George, Marlborough, Wiltshire SN8 1SU, England 
Telephone: 0672 84 535 © Fax: 0672 84525 
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lowed by the data fields. It is possible to 
create derived classes which inherit func- 
tionality of the base class, although Tasm 
only supports the single inheritance model. 
So far so good, but how, you may wonder, 
does the assembler know which function to 
put in the VMT or even what a VMT is 
supposed to look like? This is where object- 
oriented Tasm looses a little of its elegance. 


Once a Tasm class has been declared, but 
before another class is declared, you have 
to create a VMT and initialise it with the 
appropriate pointers. This is tiresome. Bor- 
land provides a macro called TBLINST 
which creates a VMT in the data segment. 
Every Tasm class requires an init method 
which must be called first before the class 
is used, init is used to set up the entries 
in the VMT with pointers to actual methods. 
Tasm does this for you using the TBLINIT 
macro. Coding becomes messy since both 
these macros work only on the most recent- 
ly declared class so for each class in your 
source file you need a class declarations 
followed by an instance of its VMT followed 
by the code for its init method. The code 
in Figure 3 illustrates how to declare and 
use a derived class in Tasm. 


Optasm 


Of the three assemblers in this article, Op- 
tasm offers the least in terms of add-on 
features. Optasm is for the purist who wants 
to avoid the clutter that is present in other 
assemblers. It may not have the frills that 
come with Masm or Tasm but it offers the 
traditional assembler programmer (who 
likes doing things the hard way) a number 
of useful additions. Not only is Optasm 
compatible with Masm V5.0, it also sup- 
ports the incompatibilities between ver- 
sions 3, 4 and 5, Optasm comes complete 
with a single user manual, the ODebug 
lebugger and a memory-resident context- 
sensitive help system. 


What does Optasm lack? Well for a start, it 
doesn’t include an IDE or support for ex- 
tended memory, However Optasm incor- 
porates a swapping mechanism for 
handling large files. There’s no support for 
the 386/486, restricting you to writing only 
16-bit code. Nor is there any support for 
high-level languages either, I had to ‘un- 
learn’ the neat language type extensions 
that come with Masm and Tasm. The code 
below must be written by hand and is func- 
tionally equivalent to the Masm Prologue 
example given above. 


MyFn PROC NEAR 

push BP 

mov BP, SP 

sub BP, 2 ; save 2 bytes 


i+ for local vars 


push BX 7 Save BX reg 


+ lst param in [BP + 4] 
7 Local var in [BP - 2] 


Parameters and local variables have to ac- 
cessed using offsets from BP instead of by 
name. However, readability can be en- 
hanced using equates. 


Other things that Masm/Tasm take care of, 
but which you have to do for yourself with 
Optasm include remembering the preced- 
ing underscore on C variables and looking 
up what segment/group directives the 
compiler expects. 


The ‘opt’ in Optasm is for Optimisation. 
One problem with the 8086 is that the des- 
tination of a conditional jump is limited to 
128 bytes from the current instruction. To 
overcome this, Optasm reverses the condi- 
tion of the conditional jump and inserts an 
unconditional jump to the destination. Op- 
tasm is also able to determine whether a 
jmp ora call can be coded as SHORT 
or NEAR. A short distance represents an 
offset of 128 bytes while a near distance is 
a within-segment offset. 


Another trick that Optasm employs is with 
a far call. When Optasm comes across 
afar cal] itreplaces the instruction with 


push CS 
call NEAR funct 


This executes faster than the equivalent 
far call. Optasm also substitutes lea 
with mov when a non-index operand is 
used in the load effective address instruc- 
tion. 


ShareAsm 


If you don’t own an assembler but wish to 
knock together a quick assembler program 
it may be worth your while checking what 
is available as shareware. While browsing 
through the IBM Program\Assembler 
forum on CompuServe I found three share- 
ware assemblers. All elderly, the first is 
Chasm, the Cheap Assembler! Chasm can 
only produce .COM files and doesn’t sup- 
port include files or structures, Although it 
doesn’t provide external linking, the author 
has included a utility which converts the 
.COM file to GW-Basic data statements in 
order to embed machine code into your 
Basic applications. 


Next there’s Wasm. This is similar to Chasm 
and doesn’t support macros or any form of 
external linking. The output produced by 
Wasm is a .COM file, although it can create 
a listing file. 


Assemblers 


Of the three shareware assemblers, A86 is 
the only one to offer a fair emulation of 
Masm. However, A86 uses a different 
macro language to Masm. It produces MS- 
Link compatible object files, and even con- 
tains a symbolic debugger called D86. 


Benchmark Winner 


The benchmark results in Figure 1 clearly 
show that Masm has the biggest appetite for 
assembler source code, It was able to 
munch through 8000 lines of code in less 
thana second. Having spoken to the author 
of Optasm I now believe that the ‘opt’ in 
Optasm is for optimistic. Sorry SLR Systems 
- Optasm was the slickest DOS assembler, 
but that was before Masm V6.0. With the 
results for the largest source file we can see 
that Optasm caters for extraordinarily large 
source files, 


Conclusion 


It was quite easy choosing the ‘best in the 
bunch’ this month. With its symbolic de- 
bugger and Masm compatibility, I voted for 
A86 as the best shareware offering. 


When looking at the three main products it 
would seem that Optasm V1.73 appears to 
be a little outdated. With no support for the 
386/486 instruction set or high-level lan- 
guage extensions I feel that a more modern 
version of this product is clearly needed. 


Tasm V3.0, on the other hand, is feature- 
packed. Its most innovative addition is the 
object-oriented extensions. Unfortunately 
there is no way to use C++ classes within 
Tasm and visa-versa (that would have been 
extremely clever), so you can’t take advant- 
age of third-party C++ class libraries that are 
available (including Borland’s own appli- 
cation frameworks), Unless developers are 
prepared to produce third-party Tasm 
classes, this drawback, in my opinion, rele- 
gates the Tasm object-oriented extensions 
to the status of a gimmick. 


With this in mind, I would recommend 
Masm as the best DOS-hosted 80x86 assem- 
bler, with the caveat that there may be some 
problems with developing 32-bit code (see 
Windows - How to break all the rules, DLL 
supplement). Microsoft has provided 
powerful language extensions together 
with blazing performance - a winning com- 
bination. 


EXE) 


Many thanks to Borland, Microsoft and SLR 
Systems for their codperation. 
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Too much, too soon 


The biggest gamble the world has ever seen is 
coming to an end, and it appears to have paid off: 
At last, the Cold War is over and we can all breathe a sigh of relief. Ha! 


I believe I will remember the day the Berlin 
Wall fell all my life. It was one of those 
events like the first man on the moon, or the 
death of Kennedy, that few people ever 
forget. It marked the end of fifty years of 
two immense powers staring at each other 
through their massed ranks of weapons. 


The Cold War was underpinned by a con- 
cept called ‘Mutually Assured Destruc- 
tion’, or (possibly more appropriately) 
MAD. MAD meant that, for the delicate 
balance to hold, if one bomb flew, they 
all flew, and few could be stopped. This, 
in turn, meant that millions of dollars and 
roubles were spent developing defensive 
and offensive systems that would shift the 
balance slightly without upsetting it com- 
pletely - Star Wars was vetoed because it 
was too good. 


This, we are told, is all over now. We had 
some of the world’s greatest brains working 
on this technology. We learned how to 
build systems which were among the most 
reliable ever constructed. We trained plan- 
ners, commanders and men to a degree 
which is almost unprecedented, and we 
discovered buckets of basic science, math- 
ematics and engineering. ‘Military’ was al- 
most synonymous with ‘quality’. 


All this, we are now told, is over. I’m not 
sure it’s over, It all depends on which view 
of history one takes. I would claim that the 
‘20th Century War’ which started sometime 
before 1914 is still going on, and has just 
entered its fifth chapter. Although the two 
noisy periods answered some questions, 
there is still a lot of unfinished business 
from Versailles (much of it in the Middle 
East), and there is more unfinished busi- 
ness in Europe. In the meantime, defence 
budgets are being slashed the world over, 
and career soldiers are being made redun- 
dant for the first time ever. 
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This is too much, too soon. These actions 
are dangerous, During the Cold War, we 
knew what the rules were. Our side was 
imperialist, and so was the enemy. We had 


WU lle 
I’m not upset 
because they're 
making fewer 
guns or bomber 
aircraft 


WU ll 


a lot in common, we shared the same aspir- 
ations, we operated largely logically, and 
we were able to construct, by reasonably 
mutual agreement, a non-zero-sum game 
so the game would continue. Now there is 
only one imperialist power, and it is facing 
a loose collection of separatists, religious 
fundamentalists, and paupers. Not only 
have the rules of the game changed, but 
nobody has any idea how the game should 
now be played. If this loose collection ever 
starts to solidify, there will be trouble at 
mill, believe me! 


The actions are also dangerous froma pure- 
ly technical point of view. The arms race 
was, I believe, a remarkably cost-effective 
way to do research. Open any conference 
proceedings from the US or the Soviet 
Union, and you will see most of the papers 
acknowledging grants from the local 
defence departments - in Europe many 
fewer papers are funded this way, because 
we believe in secrecy much more. The re- 
search is not just about killing people, 
though, it is about all kinds of things of a 
technical nature. Military money has paid 
for blue-sky projects in graphics, human 


factors, theory of computability, basic 
mathematics, cybernetics, control theory, 
simulation .., the list goes on. 


This kind of research is not new - the Apollo 
programme was paid for almost entirely 
with military money, and to that we owe the 
existence of microchips! Incidentally, if the 
estimated cost of Apollo is subtracted from 
the estimated benefits which accrued to 
American companies from selling the tech- 
nology which was developed, the pro- 
gramme showed a healthy profit. 

This research is not expensive conside- 
ring the benefits, Last year we spent 4.3% 
of GNP onall defence, the US spent 6.3%, 
the Soviet Union probably spent just over 
0%, and Iraq spent 32%. Most of this 
money went to private companies and 
universities, and much of the research 
went into the public domain. This is re- 
search which we need - we need to make 
passenger aircraft safer, we need to make 
road transport more efficient, we need 
data compression and encryption sys- 
tems, and everybody wants faster compu- 
ters and better programs. 


Military research is effective because it con- 
cerns itself with large projects. Ideas and 
inventions have to operate effectively with 
hundreds of other systems, they have to be 
maintainable, and they have to do a useful 
job. It may take tens of years and thousands 
of experts to build a new aircraft, but the 
costs of such a project will be repaid by the 
lessons learned, and those experts will take 
their experience into other fields, both mili- 
tary and civil. 


In contrast, research in universities takes a 
very narrow approach to both specifying 
and solving problems, almost to the point 
of tunnel vision. While they make a signifi- 
cant contribution to the sum of human 


knowledge, there is more to be known than 
the universities can discover. On the other 
hand, private companies operating with 
private money are not able to take the fin- 
ancial risks, or even to work on the same 
scale as a military project is. Private re- 
search is more like three-minute pop songs 
compared to the military opuses. 


These aspects, scale and use, between 
them are vitally important for technical de- 
velopment - they are ‘engineering’ - and 
there is no other vehicle with which to 
explore them. 


Now I’m not upset because they’re making 
fewer guns or bomber aircraft - the fewer 
the better! But these things enable the re- 
search we need to take place, and while 
defence budgets are being cut nobody is 
talking about replacements to continue the 
work. 


If the system is dismantled it will be very 
hard to get anything else put together again 
when the loss is discovered. The work 
needs to be done, and if the only way it can 
be done is with an arms race, I will take the 
race. 


x 


As it is, though, thanks to the cuts we will 
have loads of spare money, and some way 
should be found to give some of it to the 
people who can use it best, perhaps 
through very large public works, Diluting it 
is the worst choice of all. 


EXE! 


Jules believes in calling a spade a spade, in 
spite of the USAF (United States Air Force) 
which prefers to call ita Manually Operated 
Soil Inverting Device (or MOSID). He can 
be contacted on 0707 44185 or on CIX as 
jules. 
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¢: Creating temporary 
swap file, please wait. 


How much longer can you afford to wait? 


Create Overlaid Programs-Fast. 
BLINKER", the world's first and 
fastest dynamic overlay linker, 
reduces your link time to seconds 
and reduces program memory 
requirements. Now you can use 
one linker for all your software 
projects. 


One Linker, Many Languages. 
BLINKER 2.0 links and automati- 
cally overlays DOS programs 
written in Microsoft®C, BASIC, 
Assembler, QuickBASIC”, 
Fortran, Pascal, Watcom” C, 
Zortech C++, Clipper, FORCE® 
and in Borland? C, C++, 
Assembler, and more. 


Save Time and Memory. 


BLINKER removes the need for 
overlay structures, simplifies 
program design and reduces 
memory requirements to save 
you time, effort and memory. 


Memory Swap Function. 
BLINKER is the ONLY linker to 
offer an integrated memory swap 
function, so you can run other 
large programs from within your 
program, with negligible memory 
overhead. 


BLINK 


High Performance Qynamic Overlay Linker 


Don't Settle for Less. 


Other major features include full 
CodeView® support, use of 
EMS/XMS at program run-time, 
and enhanced execution speed 
of overlaid code. 


Time is Money. 

BLINKER offers all this in a frac- 
tion of the time it takes to link 
with your current overlay linker. 
You know time is money, and link 
time is no exception. 


Free Demo 

To try our free demo 
on your own code | ii 
and for more information 
contact our U.K. distributor: 


Call: +44-81-994-4842 
FAX: +44-81-994-3441 


QBS Software Ltd. 
10, Barley Mow Passage 


London W4 4PH 

BLINKER is y Ng 
available in a 
5.25" or 3.5" thal 
diskette format . 4 
Price £199 Blinkinc 
plus shipping & handling P.O. Box 7154 
(a) (SO) Reel 


© 1991 Blinkinc. Blinker is a trademark of Assembler Software Manufacturers Inc. 
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DIY GUI 


Licence to delete 


Whether you're charting new waters, or just re-inventing a Vision, 
errant pointers will trip you up every time... 


It is a safe bet that most programmers are 
willing to live with an application frame- 
work such as Turbo Vision, ObjectWin- 
dows, or ???? rather than going to the torture 
of writing their own, It is also a safe bet that 
I am not most programmers. Sometime in 
mid April, I started designing a graphical, 
event-based user interface, Of course, I was 
going to make my system drastically differ- 
ent from TV or OWL; I started my trend of 
innovation by calling my windows 
‘tArea’ rather that ‘TWindow’ or ‘TView’. 


Just like Windows and Turbo Vision, I 
wanted my GUI (GEBUI?) to work on the 
concept of parent and child windows, with 
indefinite nesting. The idea is to have a 
‘desktop’ which can contain tAreas, each 
of which can contain child tAreas (each 
of which...). Each tArea must also know 
who its parent is. As well as being able to 
switch the ‘z order’ of tAreas (remembe- 
ring that children must always be above 
their parents), the program also needs to 
delete and insert tAreas at any place and 
any time. 


My first attempt at representing this in mem- 
ory gave me a data structure which was a 
sort of warped, undirected graph some- 
what resembling a binary tree which had its 
branches twisted together as an infant. The 
brilliant functions I wrote to manipulate my 
structure were even more confusing than 
following the pointers around by hand. I 
was soon overcome by piles of crumpled 
graph paper and a disk filled with source 
files that should have been erased, but were 
kept around because ‘something in there 
might be of use some day’ or ‘Gawd, this is 
a brilliant algorithm!’ 


At the same time, I was busy preaching to 
my students about the virtues of generic 
container classes, and how ‘once you've 
written a generic linked list class, you'll 
never have to write another’. Somehow my 
conscience was uneasy - how could I 
preach software reuse during the day, and 
create Frankenstein’s bride in my spare 
time? I zipped up yet another directory and 
* stopped to ponder. 


In the end, I decided that I needed to think 
from the inside out, rather than outside in. 
Instead of attempting to create a container 
specifically suited to my tArea list (1 use the 
term ‘list’ quite loosely here), [needed to think 
in terms of one tArea. What does one 
tArea have? 1) its data, 2) a pointer to its 
parent, and 3) a doubly linked list of its child- 
ren. At the top of everything is a tArea* 
called DeskTop which points to the parent 


of all other tAreas, That is much simpler 
to think about, especially since I already 
have a thoroughly debugged DList con- 
tainer class. See Figure 1 for an abbreviated 
listing of the DList, tAreaDList, and 
tArea classes. (Note that the ‘data’ of a 
tAreais contained in its base class, tRect, 
which is implemented in just the way you 
would expect. For full source code to the GU 
see instructions at the end of this article). 


// all code written by Laine Stump, 1992 
// No Rights Reserved. 
class DLink 

{ // nodes on an Dbist 

friend class DList; 

DLink *next, *prev; 

void *data; 

DLink(void *d, DLink *p, DLink *n) 

{ data = d; prev = p; next = n; } 

}: // class DLink 
class DList 

(// a generic doubly linked list 

// creates a circular list of (void *) 

friend class DListIterator; 

DLink *last; // last->next is head 

DLink *current; // for cycling through 
public: 

virtual void Destroy (void *d| 

{ delete d; } // delete one item 

// put d onto list 

void ToHead (void *d); 

// look at an item w/o removing 

void *Current(); 

// xemove an item from the list 

void *GetCurrent (); 

void *Get (void *d); 

// change position of current 

void Next (); 

void GotoHead(); 

int IsEmpty (); 

void Clear(); // empty the list 


DList () 

{ last = current = 0; direction = 1;} 
~DList () 

{ Clear(); } 


); // class DList 
void DList::Clear() 
{ // clear all items from list 
if (IsEmpty()) return; 
DLink #1 = last; 
do { 
DLink *11 = 1; 
1 = 1->next; 
Destroy (1l->data); //<- the culprit! 
delete 11; 
} while (1 != last); 
last = current = 0; 
direction = 1; 
} // Dbist::Clear() 
void *DList::Get (void *d 
{ // look for item with address d 
// and get if it exists 
if (IsEmpty ()) 
return 0; 
// find the item 
DLink *del = 0; 
DLink *test = last->next; 
do { 
if (test->data == d) 


del = test; 
break; 


} 


test = test->next; 
} while (test != last->next); 
if (!del) return 0; // not found 
void *ret = del->data; 
if (del->next == del) // last item 
last = current = 0; 
else 
{ // close up the list 
del->next->prev = del->prev; 
del->prev->next = del->next; 
if (last == del) 
{ 
last = del->prev; 
if (current == del 
current = 0; 
) 
else 
{ 
if (current == del) 
current = del->next; 
} 
) 
delete del; // delete the DLink 
return ret; // return the data 
) // Dist: :Get () 
TIVITTTTTTTTT LATTA TATA TATA ATA AAT AAT 
class tArea; 
class tAreaDList; 
class rp_tArea; // registered tArea* 
class tAreaDList : public DList 
{ 
public: 
void Destroy (void *d) 
{ delete (tArea *) d; } // WRONG! 
}; // class tAreaList 
LITITTTTTTTATAT TATA AA TATA TA ATA 
class tArea : public tRect 
( 
friend class tAreaDList; 
protected: 
tArea *parent; 
tAreaDList children; 
public: 
tArea(const tRect &r); 
virtual ~tArea (); 
virtual void Draw(const tRect &x){) 
// event response functions 
virtual void 
LeftButtonPressed(const tPoint &p) {) 
// ete... 
}; // class tArea 
tArea *DeskTop = 0;// "Mother" area 
tArea::tArea(const tRect &r) 
: tRect (r), children() 
{ parent = 0; } 
tArea::~tArea() 
{ 
children.Clear(); // delete children 
// vem from parent's list, don’t delete 
if (parent) 
parent ->children.Get (this) ; 
} // tArea::~tArea() 


Figure 1 - Excerpts of DLink, DList, tareaDList and tArea classes 
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Crash #1 - Patricide 


After managing to get some test programs 
compiled, I discovered that everything 
worked! That is, everything worked until I 
deleted a t Area which had more than one 
child, at which time I was left biting my nail 
after it cracked trying to push in that tiny 
reset button recessed into the front of the 
computer cabinet (obviously the cabinet 
designers had never written high tech soft- 
ware). 


A bit of tracing with the debugger (made 
more difficult by Turbo Debugger’s reluct- 
ance to trace through static constructors 
and destructors) showed an odd problem 
that I can only describe as ‘indirect class 
recursion’. To see the problem, use the 
picture in Figure 2 and trace through an 
attempt at ‘delete Son’. The sequence of 
events (e = enter, | = leave): 


e Son.~tArea(); 

e Son.children->Clear(); 

e Son.children->Destroy (G1); 

e Gl.~tArea(); 

e/1 Gl.children->Clear (); 

e/1l Gl.parent->children->Get (G1) 
1 Gl.~tArea(); 

1 Son.children->Destroy (G1); 


We can stop here, returning back to the 
loop of Clear (), the culprit has been 
revealed, Think about it-G1.parent 
->children is the same as 
Son.children. G1 has already been 
taken off the list by the time we call 
Son.children->Get (G1), whichin 
itself isn’t a problem. But at the time De- 
stroy (G1) is called, the DLink con- 
taining G1 is already set for deletion by 
Clear (). When Destroy (G1) (ulti- 
mately) calls Get (G1) , the same DLink 
is deleted by Get (). Now we return 
through Gl.~tArea() to De- 
stroy (G1) and finally to the original 
Clear () and delete this DLink a sec- 
ond time! 


Even that isn’t enough to crash your pro- 
gram though, as most compilers delete 
functions simply ignore attempts to delete 
the same object twice. The real problem is 
the next time through Clear ()’s loop, 
when we try to Dest roy (G2) -thistime, 
the resulting ‘class recursion’ back into 
Dlist’s Get (G2) tries to follow the list 
starting at last; last conveniently 
points to an already deleted object! The 
resulting chain of ‘test =test->next’ 
will almost certainly continue from now 
until the middle of next week. 


Now you're all laughing at me. ‘Why are 
you Get () ing G1 off its parent’s list any- 
way? After all, you can see that the parent 
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itself is being deleted.’ Yes, in this case. If, 
however, we had just wanted to delete G1 
(without deleting Son), we would want to 
Get () it off Son's list. 


Fortunately, one of the idiosyncrasies of 
void* containers (see ‘Contain Yourself’ 
in April '92 .EXE) provides us with a solu- 


UUM 


How could I 
preach software 
reuse during the 

day, and create 

Frankenstein’s 
bride in my 
spare time? 


WML 


tion. As the Dest roy () function is only 
called when Clear() is deleting a 
tArea, we can simply add a line to De- 
stroy () that sets parent = 0 before 
calling delete. If a tArea is deleted 
elsewhere in the program, it will properly 
be removed from its parent ->child- 
ren list, while if it is deleted via De- 
stroy () itwill assume that it has already 
been (or more properly: ‘is being’) 
removed from the list. Figure 3 shows the 


DIY GUI 


corrected tAreaDList: :Destroy () 
function. 


It is rather interesting to note that this prob- 
lem would be more difficult to solve with 
an Object* container (see ‘Contain 
Yourself) as they use an overloaded 
delete operator rather than a De- 
stroy () function; there is no easy way 
to tell the difference between a normal 
delete and one made from within 
Clear (). All of this may shed some light 
on the reasoning behind the dest roy () 
member function of Turbo Vision’s TOb- 
ject class. 


By the way, please try to forget that I called 
void* containers a ‘kludge for those not 
yet comfortable with OOP’ in the Container 
article. They are also a good kludge for 
those who happen to have one already 
written and sitting on the disk. 


Crash #2 - Suicide 


With the first deletion problem solved, I 
proceeded to add ‘response functions’ to 
descendants of tArea (LeftButton- 
Pressed(), RightButton- 
Dragged(), KeyTyped()) and a 
‘tArea *focus’ member to my tAp- 
plication class. Then I made a loop 
that called the mouse-oriented response 
functions for the tArea under the mouse, 
and the KeyTyped() function for the 
currently ‘focused’ tArea (the last one 
which received a mouse click). Along with 
defining LeftButtonDragged() to 


DeskTop Mother parent 
children 

Son parent 
children 


parent 


parent 


Figure 2 - Example desktop - Mother, Son, G1 and G2 
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void tAreaDList::Destroy (void *d 
{ // corrected Destroy, inhibits 
// parent->children->Get (d. 
((tArea *) d)->parent = 0; 
delete (tArea *) dj; 


} // tAreaDList::Destroy() 


Figure 3 - 
Corrected tAreaDList::DestroyO 


move my tAreas around the desktop, 
also made a 


RightButtonPressed () 
{ delete this; } 


response function for some descendants o 
tArea. That's right, a tArea can even 
delete itself, properly cleaning up after the 
children and removing itself from its par- 
ent’s will. 


The delete worked just fine, except that if 1 
pressed a key on the keyboard immediately 
after deleting a tArea (by pressing the 
right mouse button), the machine locked. I 
figured this one out without the debugger 
- since focus points to the most recently 
clicked tArea, andI have just deleted said 
tArea, calling focused->Key- 
Typed () willalmost surely send the CPU 
for a hike in the highlands (especially since 
KeyTyped () isa virtual function). 


also noticed that, after deleting a tArea, 
dragging the mouse on the parent tArea 


before releasing the right button caused 
early exits and lockups. This was obviously 
caused by the same type of problem, al 
though with a different pointer. 


‘The April .£X# contained a rather nice 
description of how to protect against calling 
virtual functions for objects that have al- 
ready been deleted. As a matter of fact, it 
was the memory of that article that made 
me recognise the source of my problem so 
quickly. However, the solution presented 
in that article was more oriented towards 
reporting these attempts as errors. I already 
knew that the functions were being called 
after the tArea was deleted, and didn’t 
really want to dirty the logic of my program 
with checks (which would also slow down 
execution). Instead, when the original ob- 
ject was deleted, I wanted the pointers in 
question to be set to some other harmless 
object which would simply do nothing 
when called. After the next mouse click, the 
pointers would be set to another tArea 


anyway. 


Pointer Registration 


Based on the principle that ‘there’s more 
than one new way to skin an old dog’, 
rather than concentrating on tAreas, I 
decided to make a ‘registered pointer’ class 
(tRegPt r), Basically, allt RegPt rs are 
put onto a DList (same code asa tArea- 
DList - reuse atits finest) when created, an 
taken off when deleted. The destructor of 
any class which may be pointed to by a 


// base class for registering pointers 
class tRegPtr 
{ // a registered pointer to tArea 
protected: 
void *data; 
public: 
tRegPtr(void *s = 0);// register 
~tRegPtr (); // unregister 
static void Deleting(void *a); 
}; // class tRegPtr 
#include "tregptr.h" 
#include "“dlist.h" 


// the pointer 


struct 
{ // 


tReg 
one registration item on the list 
void **pt; // address of the pointer 
void *safety; // safety value to use 
tReg(void **p, void *s) 

( pt = ps safety = s; ) 
de // struct tRegistration 


static char safe(100];// harmless place 
static DList rlist; // reg’ed ptrs 


tRegPtr::tRegPtr(void *s 
{ // save this ptr on registered list 
rlist.ToHead(new tReg(&data, s)); 
} // tRegPtr::tRegPtr() 


tRegPtr::~tRegPtr () 
{ // xemove this ptr from list 
rlist .GotoHead(); 
while (rlist .Current ()) 


{ 
if (((tReg *) rlist.Current ())->pt 
== gdata) 

delete rlist.GetCurrent (); 

else 
rlist.Next (); 

} 

} // tRegPtr::~tRegPtr() 


void tRegPtr::Deleting(void *a) 
{ 


// make all refs to "a" point to safety 
rlist .GotoHead(); 
while (rlist.Current ()) 


i! 
if (*(((tReg *) rlist.Current())->pt) == 


*(((tReg *) rlist.Current ())->pt) 
= (({tReg *) rlist.Current ())- 
>safety; 
rlist.Next(); 


) 
} // tRegPtr: :Deleting() 


class rp_tArea : public tRegPtr 
{ // @ registered pointer to tArea 
static tArea safe; 
public: 
rp_tArea(tArea *a = 0) 
z tRegPtr(&safe) 
{ data = a; } 
tArea *operator=(tArea *a) 
{ return (tArea *) data = a; } 


// register 


operator tArea*é () 

{ return (tArea *) data; } 
tArea *operator->() 

{ return (tArea *) data; } 
}; // class rp_tArea 


tArea rp_tArea::safe(0,0,0,0); 


// new tArea destructor 
tArea::~tArea() 
it 
children.Clear(); // delete children 
// rem from parent’s list, don’t delete 
if (parent) 
parent->children.Get (this); 
// check registered ptrs 
rp_tArea::Deleting (this); //<-ADDED THIS 
) // tArea::~tArea ( 


Figure 4 - tRegPtr and example rp_tArea 
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tRegPtr (or its derivatives) must call 
tRegPtr::Deleting(this), 
which scans through the list of registered 
pointers, finds those equal to the newly 
deleted object, and sets them to safety 
(the address of a static object given in 
tRegPtr’s constructor and saved on the 
list along with each registered pointer). 


Before hitting on this scheme, I had tried 
two different methods. In one, I added 
Register() and UnRegister () 
functions to tArea - this cluttered up 
tArea, required the programmer to re- 
member when to Register and Un- 
Register, and would need complete 
redoing to work for other classes. 


In the second scheme, I had a separate 
tRegPtr class, and overloaded the glo- 
bal delete operator to check ail pointers 
with the registered list. This scheme was not 
only a great overhead (even objects of 
classes which didn't have or need regis- 
tered pointers were checked against the 
registered list), but would not work if a 
registered pointer was pointing to a local 
object that went out of scope (delete 
isn’t called for local and static objects, only 
for dynamically allocated objects). 


My final method, as shown in Figure 4, 1) only 
puts overhead on those classes that require 
checking for registered pointers, 2) works 
with local objects going out of scope, as well 
as dynamic objects, and 3) only requires one 
line of code to be added to the class in ques- 
tion - the call to tRegPtr: :Delet- 
ing (this) in the class's destructor. 


There is one small problem: t RegPt r will 
only work with classes that have a destruc- 
tor, That means it can’t be used for things 
like char*. 


Using tRegPtr 


Of course, if you want to do: something 
useful with the registered pointer, you 
must derive a new class from tRegPtr, 
suchas rp_tArea (also in Figure 4). As 
well as declaring a static tArea for 
safety to point to, and making a con- 
structor which sets up safety (and lets 
us specify an initial value for the pointer), 
rp_tArea also contains a couple of 
rather clever operator functions that 
allow us to use an rp_tArea in nearly 
the same manner we would use a tradi- 
tional tArea*. 


operator tArea*&( ) 


This is a conversion operator. It is used by 
the compiler either when you specifically 
ask for conversion: 
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rp_tArea x; 

somefunc (tArea*& (x) ); 

or when the compiler needs to autoconvert 
to find a matching function call - eg, in the 
example above, if somefunc was de- 
clared to take a tArea* &, the conversion 
would be done automatically, without need 
to explicitly give the conversion. 


The ‘&’ makes it a ‘reference to tArea*’, 
I made the operator this way rather than 
simply ‘tArea*’ because a reference can 
be used as an lvalue (the left side of an 
assignment). 


tArea *operator->( ) 


This operator is a bit of a weird duck as 
operators go. It must return a pointer to a 
struct or class, and although it is a 
unaty operator, it must be followed by 
either a data member or a member function 
of the class type it is pointing to. This all 
sounds strange, but is infinitely useful. 
Without operator->(), you would 
have to use an rp_tArea like this: 


rp_tArea x; 
(x. data) ->KeyTyped (ch) ; 


(which wouldn’t work anyway, as data is 
protected). Using operator->(), you 
could just write: 

x->KeyTyped (ch) ; 


‘Gawd, this 
is a brilliant 
algorithm! 


WU 


which would be interpreted as: 


(x.operator->() )->KeyTyped (ch) ; 


which is eventually reduced to the first ex- 
pression. Basically, the statement ‘o->m’ 
for an object of any class with an oper- 
ator->() is evaluated to ‘(o.oper- 
ator-> () ) —>m’. Of course, ‘m’ must be 
a member of the class returned by oper- 
ator->(), notof o’s class! 


Since installing rp_t Area, I haven’t been 
able to crash my GUI again. I guess that 
means it’s working (traces with the de- 


DIY GUI 


bugger have also indicated success). It 
should also be quite easy to create new 
rp_??? classes to allow registering poin 
ters to other types. 


EXE! 


After fuelling his programming with ex- 
cessive doses of Turkish Tea for several 
years, Laine has recently quit caffeine com- 
pletely (cold Turkey’, as it were) and finds 
that he is still able to stay up writing silly 
magazine articles until 3:51AM. 


A copy of ‘some version’ of the Graphical, 
Event Based User Interface partially de- 
scribed in this article is available free from 
EXE, if you follow the rules given on page 
1, column 1 EXACTLY. Mark your en- 
velopes ‘GEBU’. 


Although nobody seems to ever try (we take 
this to mean he is lonely), Laine can be 
contacted via modem through the PC Tech 
BBS (0101 612 345 4656, evenings US 
time), fax at 010 90 4 418 5779, or post at: 
Laine Stump, Bilkent University, Lojmanlar 
3/9, 06533 Bilkent / Ankara, TURKEY. 


Software Engineer 


Birmingham £11K-£11.5K + benefits 


Our client, WWDE Ltd, is an established waste-disposal company 
who since 1966 has vastly expanded his wardrobe to include three 
T-shirts, a pair of cords and two pairs of baggy, crumpled trousers. 
Sited near Birmingham's attractive Condom Canal, the position 
offers many opportunities to sample the local motorways. You are a 
young, thrusting, desperate, postgraduate programmer with at least 
five years solid experience in ‘C’, 'C++', ‘Pascal’, FORTRAN’, 
‘COBOL’, ‘FORTH’, 68000 assembler and Z80 assembler on 
MS-DOS, UNIX, VAX/VMS, Macintosh, Sun, H-P 9000, Commodore 
Amiga and a few obscure minicomputers, plus ‘Windows’, 'X’, ‘SQL’, 
Oracle, ‘dBASE’, ‘Wordstar’, TCP/IP, WANs, LANs, TANs, Expert 
Systems, SSADM, Oracle again, Jordan, OOP, Structured Methods 
and Graphics. Experience of CLOS, DOS, p-SOS, pDOS, Trophos, 
Arthos, Portos, Pathos, Lesbos, Backcross, Kudos, Albatross and 
Melita coffee machines would also be helpful, otherwise you'll have 
to pick it up from the manual as you go along. 


The successful, self-motivated candidate will have many 
opportunities for travel (on the M6) and Managerial responsibility 
(‘you dropped that PC, so you can bloody well pay to have it fixed’) 
and can expect to rise to £good (=£11.7k) by the end of the year. 
Call Bazza on 071 2421 52334 to discover that our recruiting agency 
has made this job up in a fraudulent attempt to get a few more 
candidates on their books. Stone me, the market's tough at the 
moment. Now that you've put the finishing touches to your CV, you 
might as well write an article for .EXE Magazine. 


WWDE is an equal opportunities employer - we do not discriminate 
on the basis of race, creed, colour, ugliness, personal hygiene or 
ability. Mind you, we do draw the line at certain skin conditions. 


Or write us an article... 


If you are a thoroughly together, well-balanced 
and likeable person (or even if you're not, but 
can write a bit), why not contribute to .EXE 
Magazine? Over the coming months we will be 
having thematic issues on... 


e The Macintosh 

© Co-operative programming 
© Networks 

e Graphics 


If you have an idea for a fab article on these (or 
any other .EXEish topic) write for a copy of our 
Contributors’ Notes to: 


The Editor 

-EXE Magazine 

10 Barley mow Passage 
Chiswick, London W4 4PH 


PS: We are also seeking contributors to our 
columns - especially !C. 
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Eiffel/S - 


Eiffel/s 


_ Eiffel For The Rest Of Us? 


If you want to try Eiffel but can’t afford a UNIX box, Sig Computer may have 
the answer in Eiffel/S. Paul Johnson bas been taking a look. 


Most people who read Bertrand Meyer's 
book Object-Oriented Software Construc- 
tion want to try out his Eiffel language. Until 
recently, the only Eiffel vendor has been 
Interactive Software Engineering (ISE), which 
sells an Eiffel compiler for UNIX. Now Sig 
Computer GmbH in Germany has released 
Eiffel/S, an Eiffel compiler for MS-DOS. 


Installation 


Eiffel/S needs 2 MB memory and at least 5 
MB of disk space. It can run on a 286 
processor, but really needs a 386. I was 
using a PC V 386 Turbo, 


The Eiffel/S compiler generates C source as 
its output rather than machine code/,OBJ 
files, Hence it needs a C compiler, which is 
not supplied. I used Microsoft C for the 
review, but the compiler will work with 
Turbo C or Borland C++. 


The compiler comes ona single disk contain- 
ing an archive file. Following the installation 
instructions I copied this onto my hard disk 
and executed it. The file unpacked itself auto- 
matically into a number of subdirectories. A 
small configuration script installed the appro- 
priate batch files for Microsoft C. 


Unfortunately, the compiler includes its 
own, proprietary memory extender. This 
means that it works with very little else, 
including Windows. Working in MS-DOS I 
removed HIMEM.SYS from my CON- 
FIG.SYS file as per instructions, but the 
compiler still crashed when I tried to run it. 
A little experimentation showed that it was 
clashing with PC-NFS, so I took that out of 
AUTOEXEC.BAT as well. 


A Benchmark 


I wanted to compare the efficiency of Eif- 
fel/S with the alternative compiler from Ber- 
trand Meyer’s company ISE. To this end I 
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wrote two versions of a benchmark which 
created objects and stored them in arrays, 
lists and hash tables, One version was for the 
current ISE compiler and libraries, and the 
other was for the Sig compiler and libraries. 


As soon as I started compiling the Sig ver- 
sion I ran into bugs. The first problem was 
that the index clauses in my program files 
caused the compiler to generate syntax er- 
rors. A quick inspection revealed that none 
of the libraries or examples in the Sig dis- 
tribution used index, and so presumably 
it had never been tested, I asked Frieder 
Monninger from Sig Computer about this. 
He said that at present the largest test of 
Eiffel/S is the Eiffel/S compiler itself. This is 
not very reassuring. 


During the conversion from ISE Eiffel 2.3 to 
Sig Eiffel/S I made a number of minor er- 
rors. Eiffel/S picked up these errors and 
provided useful error messages. Part of the 
error message is a four letter validity code 
such as ‘<VCSC>’, These are indexed in 
Eiffel: The Language by Bertrand Meyer, so 
you can look up the validity condition you 
have broken in the language definition. 


I found two features of the Eiffel/S compiler 
to be slightly annoying. First, it tries to 
recover from syntax errors by issuing a 
warning and inserting the token it expected 
into the input stream. This is a clever bit of 
programming, but I would prefer an imme- 
diate halt to the compilation, as the com- 
piler usually guesses wrong. Second, 
semantic errors such as function argument 
mismatches and undeclared variables caused 
the compiler to halt immediately. Here I 
would prefer the compiler to continue so that 
I could fix several errors before trying again. 


Debugging 


Debugging under Eiffel/S is very difficult. 
The only real way to do it is to add print 


statements to your code and use a C de- 
bugger on the generated C. When an Eiffel 
assertion is violated, the run-time environ- 
ment automatically creates a file containing 
information about the error, but it does not 
tell you which line failed and there is no 
trace facility. This makes it impossible to 
narrow down the error beyond the Eiffel 
procedure level. There is no source level 
debugger included in the package. 


As a result of these problems I never did get 
my benchmark running. I regret that shortage 
of time has prevented me from discovering 
why, but some simple trace and debugging 
facilities might have let me find out. 


The Data Structure Cluster 


Eiffel/S is provided with a set of data-structure 
classes, These are very different from the ones 
that come with the ISE compiler. Eiffel/S has 
a separate class ITERATOR instead of the ISE 
notion of a built-in ‘cursor’, and the design of 
the data-structure cluster as a whole is consid- 
erably more regular than its ISE counterpart. 
Sig also thought about the algorithms used by 
the classes, and it has implemented the LIST 
class using large arrays instead of small link 
objects which are allocated individually for 
each item in the list. The result is a faster 
implementation at some cost in memory 
space. 


The TABLE class provides look-up tables. 
Descendants provide linked, sorted and 
hash-coded look-up tables. Unlike the ISE 
HASH TABLE class, the Sig hash table 
also supports iteration. This is a useful facility 
nd I wish ISE would add it to its library. 


2 


I found the lack of a class CELL annoying. 
This is a container class which stores only 
one value. In the benchmark I wanted a 
global count of instances of a particular 
d 
Ei 


ass, and the usual way of doing this in 
iffel is to write a once function which 
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creates a CELL of integers. An Eiffel once 
function is only executed on the first call, 
and subsequent calls return the same result. 
This provides Eiffel with the equivalent of 
global variables without needing to put 
them in a global name-space. 


All the classes have a small number of fea- 
tures - just sufficient to do the job they were 
designed for. This is in contrast to the ‘kit- 
chen sink’ philosophy which seems to 
underlie the ISE libraries, 


Related to the data structure library is the 
‘Graph’ cluster. This provides classes such 
as VERTEX and EDGE for building both 
weighted and unweighted graphs, and a set 
of iterator classes for moving around them. 


Despite a few blemishes, I think that the Sig 
class library is one of the better parts of the 
package. Other vendors should take a care- 
ful look at both the interfaces and the im- 
plementations of these classes, 


At the moment there is no ‘standard’ set of 
Eiffel libraries, so Sig is not violating the 
Eiffel standard with these clusters. Efforts are 
under way to ensure that both the Sig and ISE 
packages will be able to compile the other 
vendor's libraries, but there there will not be 
any attempt to define a standard for data 
structure clusters in the foreseeable future. 


Persistent Data 
Sig provides persistent data facilities with the 
FILE [T] class. This behaves like a normal 
file when the generic parameter T is CHAR- 
ACTER, INTEGER or REAL, but becomes 
a powerful method for storing data when the 
generic parameter is a user-defined class. 
F ILE hasan interface similar to ARRAY, and 
putting an object into a file stores not only that 
object but a deep copy of the whole structure 
which it references. This is similar to the EN- 
VIRONMENT class provided with the ISE 
compiler. 


However, the manual states that repeated 
calls to FILE. item will return duplicate 
copies of the object being accessed, rather 
than references to the same object. How this 
affects other objects referred to by the original 
object is not clear, although I would expect that 
two references to a single object will preserve 
this relationship after passing through FILE. 


Algorithm Libraries 


The Eiffel/S library contains one strange 
cluster called ‘Sorter’, This contains one 
class, also called SORTER, which has only 
one feature, called sort. This will sort an 
array into order. As the manual notes, this 
is not object-oriented programming, since 
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it implements an algorithm rather than an 
abstract data type. 


The ‘Matcher’ cluster provides facilities for 
substring searching. It also implements al- 
gorithms rather than a data structure, but in 
this case the classes do have a common 
interface and some data as well. 


Library Documentation 


The library manual is sparse but generally 
acceptable. The philosophy behind the li- 
brary design is explained and the difference 
between the Sig and ISE designs are de- 
scribed. For each class the time and space 
complexity is given both for average cases 
and for the worst case. 


Sig has not given the post conditions and 
invariants for the features in its classes, relying 
on an English description of the feature in- 
stead, This is an annoying omission. The for- 
mat for the feature descriptions uses more 
space on the page than necessary, 


The library manuals are obviously unfinished. 
There are references to the literature on algo- 
rithms which have been left empty and one 
finds occasional remarks like ‘We must dis- 
cuss the complexity of iterators here’. 


Kernel Classes 

Some Eiffel classes are considered to be part 
of the language standard, These are known 
as the ‘kernel’ library, and include classes 
suchas ARRAY, STRING and ANY. This last 
class is especially important because every 
Eiffel class automatically inherits from it. But 
there are annoying omissions: the Sig ARRAY 
class lacks a wipe_out feature to clear the 
array, and the ANY class lacksa feature of type 
BASIC_1IO. Classes wishing to use Eiffel 
standard I/O facilities must have their own 
feature of this type. 


PDL 


In Eiffel: The Language, Bertrand Meyer 
describes a language called ‘LACE’ which 
defines the clu needed for a particular 
application, specifies class renaming and 
contains switches for optimisation and as- 
sertion checking. Sig has chosen to split this 
language into two parts. (LACE is not ac- 
tually part of Eiffel, despite being in Eiffel: 
The Language, so Sig is not.violating any 
standards here.) The Program Definition 


Eiffel Compilation 


-C Compilation 
Total 


Eiffel/s 


Language (PDL) defines compilation op- 
tions such as class renaming, and the Run- 
time Control Language specifies assertion 
checking and debug statements. 


Generated C 


I took a look at the C code files generated 
by the compiler. The first big surprise was 
that every generated C file carries a Sig 
copyright header. When I asked Frieder 
Monninger about this, he said that Sig does 
not mean anything by it. I can see that a 
header stating which version of the com- 
piler generated a file is a good thing, but not 
a copyright message claiming your whole 
ile for a compiler vendor. 


Apart from this, the generated code is clear 
and commented. It is easy to see how the 
Eiffel is translated into C, and this will make 
debugging easier, pending Sig producing a 
source-level debugger for its compiler. 
However, this readability makes the gener- 
ated C files occupy more disk space than is 
strictly necessary, 


The ISE compiler has an option to generate 
a stand-alone C package complete with 
UNIX makefile and source for the run-time 
library. The Sig compiler lacks this useful 
facility, and in fact the run-time system is 
not supplied in source code form. Frieder 
Monninger tells me that he can supply a 
version of the run-time system for most 
machines, Ifa client really needs the source 
code, say for developing an embedded ap- 
plication, then this can be arranged, 


The Sig compiler uses information about 
the entire system to make optimisations 
such as function inlining and replacing dy- 
namic feature calls with static calls (‘making 
them non-virtual’ in C++ terminology). This 
can mean that a change to one source file 
causes several generated C files to be rec- 
ompiled. On the other hand it makes for 
faster execution during development. 


Interfacing with C 


In the real world, any usable language must 
be able to interface to libraries and routines 
written in other languages, Eiffel/S pro- 
vides a C interface for this. The interface is 
well documented, with extensive discus- 
sion of the relationship between C and Eif- 
fel types. Any competent C programmer 
should have no difficulty with this. 


Figure 1 - Compilation timings 
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The compiler generates one ‘.C’ and one 
“H’ file for each Eiffel class. The ‘“H’ file 
contains the C st ruct declaration for the 
class data and the ‘.C’ file contains the actual 
code. This allows programmers who must 
write hybrid programs to access the data 
structure directly: a nice feature. 


One criticism of the C generator is the map- 
ping between Eiffel file names and C files. All 
the C files have names of the form ‘C23,.C’, A 
command in the PDL file can request that ‘“.H’ 
files are given meaningful names but there is 
no simple way to find the C code file corre- 
sponding to a particular class. 


Garbage Collection 


The Sig run-time system uses a very simple 
‘stop-the-world’ garbage collector which has 
been carefully tuned for speed. This is one 
reason why Sig does not want to release the 
source code. The garbage collector will make 
an Eiffel program compiled under the Sig 
compiler pause occasionally. For some ap- 
plications this is irrelevant, for some it is 
annoying, and for others it is fatal. Sig did 
consider an incremental garbage collector 
but decided that the run-time overhead 
would be too high, 


I would have preferred two garbage collec- 
tors: one stop-the-world and one incremen- 
tal. CPU-intensive applications could keep 
the stop-the-world collector, but interactive 
applications, necding a rcliable response 
time, would be better off with an incremen- 
tal collector, 


Restrictions and Deviations 


The Sig compiler fails to conform to the Eiffel 
standard in a number of ways, some minor 
and some major. The important ones are: 


@ The strip expression is not sup- 
ported and the parser will reject it. 

@ Manifest arrays are not supported. This 
is a very bad fault. Manifest arrays are 
the mechanism used in Eiffel to handle 
variable parameter lists, 


These may be fixed in future releases. 


For some reason the authors of Eiffel/S have 
deliberately deviated from the standard on 
three points. They do not plan to change this 
in future releases, The deviations are: 


@ Noassignment to BIT types from non- 
BIT types. 


Liffel/S 


@ The address operator ‘$’ is not sup- 
ported (this is used for C interfacing). 

@ The creation procedure of the root 
class may not have arguments. 


Sig justifies these differences on the grounds 
that the features it has eliminated are inele- 
gant or unsafe, and there are alternative 
ways of implementing the functionality. I 
think that this attitude is unwise. However 
strongly the authors of Eiffel/S feel about 
these language facilities, they are part of the 
standard, The Sig policy will make the por- 
ting of Eiffel code from other compilers to the 
Sig compiler more difficult than necessary. 


Compile Times 


The measurements in Figure 1 were taken 
on a PC V 386 Turbo. C compilation was 
done by Microsoft C 5.1. All times are in 
minutes and seconds. 


The full compilation gives the time for an 
application with 32 classes to compile 
completely. The partial compilation gives 
the time for the application to recompile 
after one class had been changed. The null 
compilation gives the time for Eiffel/S to 
check that nothing had been changed. 
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The class file changed between the partial 
and null compilations contained 656 lines 
of Eiffel, and its corresponding C code file 
contained 1977 lines. Hence Eiffel/S com- 
piles at about 200 lines per minute Cinchid- 
ing C compilation). 


When I spoke to Frieder Monninger, he said 
that Sig has ‘been running Eiffel/S under 
UNIX as well as MS-DOS and found that the 
UNIX version runs about ten times faster 
than the MS-DOS version on the same hard- 
ware. They are currently investigating the 
reason for this. 


An Environment 


Eiffel/S badly needs a development envi- 
ronment. This should include the following 
facilities (in decreasing order of import- 
ance). 


@ Better run-time error messages, 
with line number and stack trace 
information, 

An execution trace. 

A faster compiler. 

Access to the short and flat versions of 
classes. This is one of the most useful 
aspects of the ISE Eiffel environment, 
and I missed it badly in Eiffel/S. 


@ A source-level debugger with 
breakpoints and access to vari- 
ables. 

@ A class browser. 


Readers familiar with C and C++ pro- 
gramming may wonder why I put a de- 
bugger so low down. In my experience 
with ISE Eiffel 2 (which also lacks a de- 
bugger), the assertion mechanism is more 
important. 


Sig has said that a development environ- 
ment running under Windows will be re- 
leased in the future. This should make 
Eiffel/S into a worthwhile development 
tool. 


Conclusion 


I have to say that the current release of 
Riffel/S is very disappointing, Overall, 
the standard is about what I would ex- 
pect from a Beta test release rather than 
acommercial product. I fear that Sig has 
made a strategic error in releasing Eif- 
fel/S now, since this is the version that 
will get all the reviews. 


Despite this, it is a promising product 
which Sig can bring up to an acceptable 


Eiffel/S 


level of quality fairly easily, and I look 
forward to future releases. The UK distribu- 
tors have stated that existing’ users of Eif- 
fel/S will receive free upgrades. 


Atpresent, I would not recommend Eiffel/S 
for anything more than learning Eiffel and 
getting some practical experience in object- 
oriented software construction. It is not 
ready for serious development work. 


EXE. 


Paul Johnson works at the GEC-Marconi 
Research Centre, Chelmsford, and bas been 
programming in Eiffel for two years. He is 
also the chairman of the Eiffel Interest 
Group. He can be contacted on 0245 73331 
x3245, or by -email as paj@gec- 
mrc.co.uk. This article does not repre- 
sent the views of GEC-Marconi Limited or 
the Eiffel Interest Group. 


Paul Johnson was reviewing Eiffel/S Release 

1.0 running under MS-DOS. This is avail- 
able in the UK from Applied Logic Develop- 
ments (081 780 1088) for £375.00. A 
‘student’ version, limited to 50 classes, is 
also available for £45.00. 


2 shart loopy 
while (Hees 
coack-cntel(h, 
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Mf Do you test your programs? 


@ @ Can you quantify how much you test your programs? 


M@ Have you considered the implications of not being able to 
demonstrate that you have fully tested your program? 


Q C h eck is a unique program that enables professional software developers 


to interactively find out how much their program has been exercised. It also provides 
objective evidence in the form of listings showing unexecuted lines. For DOS high level language compilers. A single user 
licence is £150.00+VAT (how much does just one undetected bug cost you?) 


Also.- E'T'P an Epson- to Postscript translation utilty that allows existing applications to print to your Postscript laser 
printer, whether connected locally or on your network. A single user licence costs £55.00 + VAT. 


Telephone 0883-341697, Fax 0883-341343 


Seltek Ltd., Seltek House, 38 Westway, CATERHAM, Surrey. CR3 5TP. 


> CIRCLE NO. 050 


@ Are you serious about the way you develop programs? 


@ How much do you test your programs? 
(I try out all, well most, of its functions) 
Do you look forward to testing your programs? 


(Of course I am) 


(Doesn't everybody?) 


(Who does?) 


(How could I, even if I wanted to?) 


(...Ah, um...not really yet) 


SELITENK. 


Develop 
Complex 
Client-Server 


Solutions - 
FAST 


THE CONSULTANCY 


FastStart. From the UK’s leading 
technical consultancy and training 
organisation. You need to create ever 
more complex IT Solutions in less time, 
and using all the latest technology, 
such as Client-Server, Graphical User 
Interfaces and Object-Oriented 
Programming. FastStart is your 
solution, a package comprising expert 
consultancy, specialised training and 
rapid application development using 
the acclaimed 

Enfin 

development 

tool. 


1 Our consultants have considerable experience in 
building GUI Clients working with powerful servers. 

FastStart consultancy will help specify, implement and 

deliver the solution, transferring their skills to your team 


in the process. £ 
& : 


THE 
DEVELOPMENT 
TOOL 


The heart of 

rapid application 
development is the 
development tool, and 
Enfin is the best. 
For Windows or OS/2, 
nothing comes close 
to Enfin’s power, 
flexibility and 
advanced Toolset, 
including GUI and 
Database tools. Enfin 
is fully Object- 
Oriented, so solutions 
you develop today can 
be re-used tomorrow. 


pO 


THE TRAINING 

3 QA is the leader in technical training, and QA 
will back your FastStart with a carefully chosen 

training programme. With training in the operating 

environment, in Enfin, in advanced programming 

skills, in supporting your application when it’s 


delivered, in fact whatever's required. 
» rl 4 
e ig | 


QA, Cecily Hill Castle, Cirencester, Gloucestershire, GL7 2EE, UK. TEL. (0285) 655888 


| Yes Please send me full details of how to get 


a FastStart to developing complex client- 
| server solutions for my business. 


NAME 


POSITION 


COMPANY 


ADDRESS 


POSTCODE 


TELEPHONE 


Call (0285) 655888 now, or mail to 
QA, Cecily Hill Castle, Cirencester, 
Gloucestershire, GL7 2EE UK. 
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FSEXEI 


START 


XxBASE 


xBASE 


Extending Clipper 


Clipper’s C and Assembler interface is included with the product and using it is easier 
than you might think. In part 1 of a two part investigation, James Ormrod dusts off 
the scaffolding and sets about building some extensions. 


Perhaps the single most important factor 
in establishing Clipper as a serious devel- 
opment language has been its ability to 
call C and Assembler functions directly. 
The 3rd party add-on market would be 
severely depleted without a documented 
and fully supported low level language 
interface, and developers feel more com- 
fortable with a language with at least a 
partially open architecture - if you hit a 
brick wall in native Clipper you can resort 
to other languages. 


Why bother? 


A lot of Clipper developers are put off by the 
Extend System (as Clipper’s C/ASM support 
is known), notleast because C and Assembler 
can be daunting propositions to an xBASE 
programmer with little previous experience 
of a low-level language. In any case, the 
benefits are not immediately apparent. 


In fact, many of the concepts and much of 
the syntax of Clipper 5.01 have been ‘bor- 
rowed’ from C, and the experienced Clip- 
per 5.01 developer will find less difficulty 
in adapting to C than he may imagine. Many 
of the functions available through third 
party products are actually very simple to 
write in C - if you want to create, change 
and delete directories, for example, don’t 
buy an add-on, write three small C func- 
tions (Figure 1). 


The ability to call a C library function is just 
one of several reasons for using the Extend 
System; Clipper does not have direct sup- 
port for bit manipulation and cannot di- 
rectly call BIOS interrupts or DOS function 
calls, both of which can be achieved using 
Cand Assembler. 


The Extend System 


The Extend System is supplied with Clip- 
per and consists of a set of functions, 
header files for C and Assembler, sample 
programs and both printed and Norton 
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Guide format documentation. Microsoft C 
version 5.1 (you canuse 6.0 but must link with 
LLIBCA.LIB V5.1) and MASM version 4.0 or 
above are recommended (these were used to 
build Clipper itself), but you can use other 
compilers/assemblers provided they can pro- 
duce 8086 object code of the format Clipper 
expects, and you avoid floating point arith- 
metic. 


Writing an MSC 5.1 C function for Clipper 
requires only a few basic steps: 


1. #include <extend.h> (<ex- 
tend.h> and <nandef.h> in Sum- 
mer '87). 

2. Declare your function as type CLIPPER 
with a void parameter list. 

3. Use the _par functions to retrieve par- 
ameters. 

4. Use a ret function to return a value (or 
the _stor functions to change the vari- 
ables accessed by the _par functions 
directly (5,01 only)). 

5. Compile with the following compiler swit- 
ches: 

/c /AL /Z1 /Oalt /FPa /Gs 

6. Link in to your application with the LLIB- 
CA library, if required (large model, al- 
ternate floating point). 


EXTEND.H 


The Extend System in Clipper 5.01 is back- 
wardly compatible with Summer ’87 but has 
an extra family of functions, different mem- 
ory management functions and a ration- 
alised EXTEND.H file that includes the old 
NANDEF.H. The rest of this article will look 
at the 5.01 Extend System. 


EXTEND.H contains function declarations 
for the par, ret, stor and _x 
families of functions, a few manifest con- 
stants such as the definition of CLIPPER 
(void pascal) and some preprocessor 
macros to simplify parameter checking. 
Figure 2 lists the par, ret, stor 
and _x functions. 


Retrieving Parameters 


The par family of functions are used to 
retrieve parameters from Clipper ordinally. 
Each _par function expects one or two 
integer parameters, the first always being 
the ordinal position of the parameter in the 
parameter list. If a second integer is passed 
it is assumed to indicate an array index. For 
example: 


/* 1st parameter is a string */ 
char *astring = _parc(1); 


/* 1st parameter is an array */ 
/* 3rd element is a string */ 
char *astring = _parc(1,3); 


Although documented in at least one refer- 
ence to Clipper, there is no support for 
multidimensional arrays in the current re- 
ease of the Extend System. 


The _par system thus supports a variable 
number of parameters (as does Clipper), and 
each parameter can be of any data type (Clip- 
per is notstrongly typed), The disadvantage to 
developers is that some restrictions are im- 
posed on them, including rather inelegant 
handling of Clipper multidimensional arrays. 


DIREX.C - Clipper Directory functions 
(return -1 if an error occurs): 

emp") // Create \TEMP 

// Change to 
7/ Remove \TEMP 


#include <extend.h> 


CLIPPER md(void) { 
int ret = -1; 
if (ISCHAR(1)) 
ret = (mkdir (_pare(1))); 
_xetni (ret); 
} 
CLIPPER cd(void) { 
int ret = -1; 
if (ISCHAR(1)) 
ret = (chdir(_pare(1))); 
_retni (ret); 
} 
CLIPPER rd(void) ( 
int ret = -1; 
if (ISCHAR(1)) 
ret = (rmdir(_parc(1))); 
_retni (ret); 
} 
// EOF DIREX.C 


Figure 1 - 
CD, MD and RD for Clipper 
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Metawindows £195.00 
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Fortran Compilers 
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Sycero 
from System C. 
The best thing on the 


programmer's menu 


VSR herasy 


Tel 0622 691616 Fax 0622 69124 
> CIRCLE NO. 053 


System C Ltd 60-61 High St Maidstone Kent ME14 1SR - 


Sycero is a powerful 4GL and applications generator 
for dBASE, Clipper or C programmers. 


Sycero is powerful enough to create even the most 
sophisticated database applications. In fact, it gives 
you the best of both worlds: the speed and ease of use 
of a 4GL with the flexibility of a 3GL. 


Sycero’s complete development environment con- 
sists of a data dictionary, screen and report painters, 
a powerful 4th generation language based on the 
dBASE/Clipper standard. It also includes automated 
program types such as menus and file maintenance, 
reducing the amount of programming needed for 
common tasks. Networking code can be automati- 
cally generated and high quality documentation is 
produced as standard. 


The multi-file report generator lets you build the 
simplest of lists or the most complex invoice, and 
automates sub-totals, pagination, report loops, user 
selection of ranges and sort sequences and wildcard 
matching. 


So, if you want to stay ahead in PC database devel- 
opment and still have time for lunch, call System C 
now on 0622 691616, or return the coupon below. 


To: System C Ltd 60-61 High St Maidstone 
Kent ME14 1SR 

Please send me further details about your Clipper 

generator, Sycero dB[_ | 

Please send me further details about your C 

generator, Sycero C ia 

Name 

Company 

Address .. 


76/9 AXT" 


Postcode .. 


GBASE is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 


Parameters Return Store 

_parinfo() 

_parinfa() 

_parclen() 

_Ppare() _rete() _storc() 

_parclen() _retclen() _storclen() 

_parni() _retni() _storni() 

_parnl() _retnl() _stornl() 

_parnd() _retnd() _stornd() 

_parl() _retl() _storl() 

_pards() _retds() _stords() 
_ret() 


Memory Type 

Parameter type/count 
Array size/element type. 
Length of string parameter 
Null terminated string 
Fixed length string 
Integer numeric 

Long numeric 

Double numeric 

Integer boolean 

Date string 

Post NIL return value 
Allocate, error if failed 
Allocate, no error 
Release allocated 

Unlock VMM after _paro() 
'87 Allocate, error if failed 
'87 Release allocated 


_xgrab() 
“xalloc() 
“xfree() 
_xunlock() 
_exmgrab() 
“exmback() 


Figure 2 - _par, _stor, 


Returning data 


The ret functions are used to post values 
back to Clipper. A ret function is more 
flexible than a simple return statement 
because it does not transfer control back to 
the calling Clipper program. This means 
that an Extend program can continue pro- 
cessing after posting a return value - useful 
in freeing up allocated memory, for example. 
Clipper 5.01 offers another way of returning 
values: the _stor functions allow you to 
change the values and even the size of 
parameters passed from Clipper by refer- 
ence (with the @ prefix). 


Managing memory 


To a Clipper programmer, memory is some- 
thing you only have to think about when you 
run out of it. To a C programmer, memory is 
aresource that requires precise management, 
the incorrect allocation of which is the cause 
of many a reboot (and worse). 


Internally Clipper is stack based, parameters 
passed by value to functions being pushed as 
20 byte VALUE structures onto the EVAL stack, 


buffers. 


NB: cBuff will be changed by the call 
to by store(): 
local cBuff = "" 
by_static() 
by_stack () 
by_xalloc() 
by_storc (@cBuff 
finclude <ex’ 
CLIPPER by_static(void) { 
static char buffer (512); 
} // Never released. 
CLIPPER by_stack(void) { 
char buffer (512); 


} // Released on return. 
CLIPPER by xalloc(void) { 
char *buffer = _xalloc(512); 
_xfree (buffer) ; 
) /7 Released by _xfree() 
CLIPPER by_storclen(void) { 
char *byref = _parc(1) 
char *buffer; 
if (_storclen(NULL, 512, 1)) 
buffer = _parc(1); 
) // Released by Clipper calling routine 
// BOF BUFFS.C 


Figure 3 - Four ways of allocating 
a 512 byte buffer 


ret and _x functions 


For simple data types such as numbers, 
dates and logicals, the VALUE structure 
contains the data itself. For complex data 
types, suchas arrays and strings, the VALUE 
contains a reference to the data, called an 
OREF, Nantucket distinguishes between an 
OREF and a POINTER, the former being an 
internal value from which the VMM can 
calculate the data’s location, the latter being 
the direct address of the data in memory (as 
in C). 


Parameters passed by reference are treated 
differently; instead of a VALUE being pushed 
directly, a reference to it, called a VREF, is 
pushed. Thus passing a character value by 
reference creates a VREF on the EVAL stack 
which references a VALUE, which in turn 
contains an OREF that the VMM can use to 
derive the actual location of the data. 


The Extend System deals with VALUEs and 
VREFs on the EVAL stack: _paxr functions 
access the actual data from simple VALUEs or 
ask the VMM for a pointer to the data for 
character VALUEs. _ ret functions return 
data to Clipper by creating new VALUEs on 
the EVAL stack. stor functions copy par- 
ameters to create new VREFs and VALUEs that 
you can work on safely, overwriting the orig- 
inals only on return to Clipper. 


The VMM works much like a static memory 
allocator until it runs out of conventional mem- 
ory, after which it dynamically swaps data to 
either LIM 3.2 Expanded Memory or a disk file 
(depending on configuration), swapping it back 
into a conventional memory region called the 
Swap Space when required. 


Without an API to the VMM (promised soon), 
your C program has no control over this activity 
and could find a dereferenced pointer occu- 
pied by something unexpected unless steps 
are taken to avoid the problem. For this rea- 
son, the parc () function locks VMM seg- 
ments that referenced character data is stored 
in. Segments are automatically unlocked 
when the function returns to Clipper, or may 
be manually unlocked with the _xun- 


\" 


XBASE 


lock () function. Problems with memory 
can occur if you try to allocate a large block 
of memory from within your C function when 
VMM segments are locked in the Swap Space. 


Until the VMM API is published, your C 
programs have to make do with a limited 
amount of conventional memory, allocated 
by the_xalloc() /_xgrab() func- 
tions, which call Clipper’s Fixed Memory 
Allocator to lock VMM segments in Swap 
Space. Clipper 5 is intolerant of malloc () 
and C functions that call it indirectly, includ- 
ing fopen () . Ifyou use low-level file I/O 
you must either allocate your own buffer 
and use setbuf() to stop fopen () 
from trying to allocate its own memory, or 
use lower level I/O such as open (). 


The _storc() and _storclen() 
functions can also play their part in mana- 
ging memory, since they create an entirely 
new VALUE structure that contains an 
OREF that references a newly allocated 
area of memory, Your C program is free to 
manipulate the new copy via the pointer 
returned from a new call to _parc(). 
Passing a NULL pointerto_storclen () 
allows you to allocate more space than that 
used by the original data, allowing you to 
expand the size of a parameter - in effect 
providing a back door to the VMM. 


Memory can be statically allocated in C by 
declaring and initialising a variable outside 
a block or by explicitly using the static 
keyword, Space for such variables is reserved 
at link time and is never released while the 
program is running, By allocating memory in 
advance of any run-time requirement space 
‘or static data is guaranteed, however its per- 
manence means that the amount of memory 
available to Clipper is reduced correspond- 
ingly, which may have an effect on the overall 
performance of your application. 


Finally, you can of course allocate space on 
C’s own stack in the normal manner, which 
is the easiest way of going about things if 
you know what you need at compile time 
and don’t need too much of it. MSC 5.01/6.0 
has a default processor stack of 2 KB (defined 
in the startup code), which is enough for a 
lot of the tasks for which you might use the 
Extend System. Figure 3 illustrates four 
ways of allocating a 512 byte buffer in a 
Clipper Extend System C function. 


EXE! 


James Ormrod is a director of Applications 

Technology Ltd, a Nantucket Authorised 
Development and Training Centre and 
CASE and methods consultancy. ApT can 
be contacted on 0491 26060. Part 2 follows 
next month. 
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UNIX 


Macro Processors 


There’s more to macros than #defining ‘pi’ to 3.1415, as Peter Collinson explains. 


A macro processor deals with text. It passes 
through a source scanning it for pieces of 
text that the user has told the program to 
ook for. When found, the old text is re- 
placed by new. Crucially, the new text is 
now re-scanned for further matches before 
it is finally output. 


‘Ifyouare a regular C programmer, then you 
use a macro processor every time you com- 
ile a program. You don’t think about it, it’s 
just part of the language. The C pre-proces- 
sor is a macro processor. It scans through 
the source of your program looking for 
words that it understands; its job is to re- 
place the word with some new text. The 
massaged source is then passed into the 
compiler. The C pre-processor is highly 
specialised: it knows that it is dealing with 
C and takes advantage of that fact. It will 
insert #1ine directives to ensure that any 
error messages that the compiler may 
generate will appear to be tied to the correct 
source file and the line within that file. It 
will remove C comments to ease the task of 
the compiler. We know that nothing in the 
C language itself will conflict with its direc- 
tives. It looks for C ‘tokens’, text objects that 
fit into the rules of C. 


UNIX systems also support m4, a more gener- 
alised macro processor. It has the same an- 
cestry as the C pre-processor. Itwas originally 
by the same author, and shares some fea- 
tures, It’s often overlooked: people will use 
sed or awk when m4 will do the job. 


Macro processors 


Like many other programs, macro proces- 
sors started life as tools for programmers. 
They were created at a time when people 
were only beginning to learn and use high- 
level languages; a high proportion of ‘real’ 
work was done in assembler. For the assem- 
blerwriter, macros have two attractions. First, 
they provide a shorthand way of specifying 
repeated tasks. For example, entry and exit to 
assembler subroutines is often done using the 
same code steps; it is easier to write a short- 
hand like ENTER and EXIT than the actual 
sequence of instructions that is needed. 
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Secondly, macros can provide some level 
of code portability. If you write your pro- 
gram completely in macros, then the idea 
was that a new set of base definitions can 
be used to move the code to the new ma- 
chine. I think that history has proved that 
portability is not often as trivial as this. We 
need to move not only the code, but a 
model of how the code will run. High-level 
languages do this, I don’t want to give the 
impression that macro front-ends for as- 


MMMMMMM@@T@@@@V@T@=T!HqXX@@EMETMMMU0ll 
M4 is often 
overlooked: 

people will use 
sed or awk 
instead 


YL ddeeeedeeeeceeeeeeeeeceeededeedeeeeeeeddeedédddda 


semblers are dead ducks, and you can still 
buy assemblers that have comprehensive 
macro processing front-ends, Personally, I 
use C as my macro-processor. I digress. 


Having started life as tools for pro- 
grammers, a number of people realised that 
it would be useful to be able to use the same 
techniques on plain text. In the UK, Peter 
Brown at the University of Kent created 
ML/1, a general-purpose macro process- 
ing language. ML/ 1 is ‘general-purpose’ in 
the sense that the language makes no as- 
sumptions about the format of the text it is 
scanning. There are two areas of consider- 
ation: first, there will be sets of macro de- 
finitions giving keys to be used to find 
macros in the text. Second, there will be the 
text to be scanned looking for macros and 
their possible arguments. You have to allow 
the user to redefine any syntax that is used to 
define macros so that it doesn’t conflict with 
any strings in the user's data. You must not 
make any assumptions about what the macro 
call will look like when it is found in the 
user’s text; nor about the format of argu- 
ments that the macro call might take. 


Operation of m4 


The m4 macro-processor avoids these 
problems by being somewhat less general 
purpose. It scans the source text for alpha- 
numeric ‘tokens’, series of letters, digits and 
the under-score character (think - C ident- 
ifiers). Itexamines each token to see it is the 
name of a macro. If it is, the replacement 
text is inserted back into the input stream 
and re-scanned. This rescanning is com- 
mon to all macro-processors and is where 
they derive their power. 


In addition to single word replacement, 
macros may be called with arguments. The 
calls looks like a standard programming 
language function call: 


macro(arg, arg, arg) 


and this limits the usability of m4. You 
might want to scan text where arguments 
were just words like: 


macro arg arg arg 


and m4 will not cope with that. However, the 
function-with-argument structure is natural to 
programmers and does fit in well with pro- 
gramming applications for languages that use 
the same format for calling routines. 


Macros are created by using the define 
statement: 

define(Inner_London, 071) 

define (Outer London, 081) 
define(Canterbury, 0227) 

might be some basis for an address book 
coupled with an autodialler. When, later 
on, data is scanned, the string ‘Inner_Lon- 
don’ is replaced by the digits 071 and so on. 
The later data might read 


Outer_London 994 6477 


Notice that an attempt to do the reverse 
operation: 
define (081, Outer. London) 


won't work because ‘081’ is not a ‘token’; a 
macro name must start with a letter or 
underscore. We could try 


define(_081, Outer London) 


Hardlock E-Y-E°- tying the hands 
of software pirates 


The effective way to protect your software 
FAST Electronic has made life a lot harder for soft- 
ware pirates. Hardlock E-Y-E was designed using 
cryptographic principles. It took the experience 
and know-how of Germany’s number one in soft- 
ware protection and the leading edge technology 
of a US semiconductor company to create the 
ultimate software protection tool. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo- 
rithmic query routines and an optional non-vola- 
tile memory for custom configurations. With the 
Crypto-Programmer card from FAST you can pro- 
gram the algorithmic parameters and the memory 
within seconds. This unique card guarantees that 
no one else can burn Hardlock E-Y-Es with your 
codes. Linking Hardlock E-Y-E to your software is 
easy: you can either protect your.COM and .EXE 
files with the automatic encryption software 
HL-Crypt or integrate FAST's high level language 
routines into your source code. 


Order your demo unit today. Contact Magnifeye, 
235-239 Walmer Road, Walmer Studio # 6, W 114 EY, 
Telephone 071 221 8024, Fax 071792 3449. 


Readily acceptable to your customers 

Hardlock E-Y-E allows unlimited backup copies 

of the master floppy. The customer gets the device 
together with the software and plugs it into the 
parallel port between the printer and the PC. Daisy- 
chainability, outstanding reliability and the compact 
high tech design guarantee that your customers 
will accept Hardlock E-Y-E. 


The benefits your management will appreciate 
Hardlock E-Y-E can be programmed by the soft- 
ware house 
with the 
Crypto-Pro- 
grammer card. 
This ensures 
optimum deli- 
very schedules 
and stock flexi- 
bility. Revenues 


will go up as 

software piracy 

and multiple Hardlock E-Y-E 

usage are programmable, algorithmic response 
prevented. and memory option - all in one 


MMAGNIF @ 


Magnifeye is a subsiduary of Fast Electronic GmbH. 
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How many users of your software paid for it??? 


SOFTLokK International Limited was established in 
1987 with the introduction of our SOFTLoK and 
SOFTLoK PLUS devices to combat the ever 
increasing problem of software piracy. Our 
SOFTLOoK range of software protection devices are 
used by hundreds of software developers from 
small consultancies to large multinationals. To cope 
with the ever changing needs of our customers we 
have developed SOFTLokK II which combines the 
programmable features of SOFTLoK PLUS with a 
low unit cost similar to our original SOFTLOK 
product. 


SOFTLOK IF 


The Next Generati ion 


SOFTLoK II units are programmable devices 
containing read/write memory protected by a 
password. Both the memory and the password pa 
can be changed at any time using our routines =e 
in your application software. Easy to use menu- wae 
driven software is provided to allow small or | 
Fl 


large batches of SOFTLokK II units to be 
programmed with their initial data & passwords 
ready to be sent out with the protected software 
product. 


Price: 1-19 £16.90, 20-49 £15.40, As SOFTLOoK I! units plug into the 
50+ | 3. 70 parallel printer port they can be installed 
or removed in seconds. 


Evaluation kit £20 (SOFTLokK II, manual & software) 
All prices excl. VAT and delivery 


For IBM PC, PS/2 and compatibles 

Uses parallel printer port 

Totally transparent to printer 

Secure data & password can be changed from your application software 
Cascadeable 

240 bytes of secure read/write memory 

8 byte (64 bit) password 

No programming adaptors required 

Easy to use SOFTLoK II setup software 
Routines ready to link with various compilers 
Easy to follow manual 


ooocoocoooond 


I-MEX House, 40 Princess Street, 
Manchester, M1 6DE, England, 
Tel: 061 228 7379 Fax: 061 236 6890 
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with a subsequent text of 
_081 994 6477 
and that would expand to 


Outer London 994 6477 


Not terribly satisfactory, perhaps. 


Notice a couple of things. First, the def ine 
statements do not need to be at the start of the 
source line, they are recognised anywhere in 
the text. Second, look at the sympathetic treat- 
ment of white space within the definitions. 
Inner space is preserved, but leading space 
is eliminated. It’s possible to insert newlines 
into the define statement at the comma: 
define(_081, 
Outer London) 

Ill be doing this in later examples to get 
round the technical problem caused by nar- 
row columns in the printed text. 


Quoting 


It’s better to quote the macro definition and 
the replacement text. 


define(* 081’, ‘Outer London’) 


Quoting is done with a pair of characters; this 
aids nesting of commands within quoted sec- 
tions. Quoting prevents m4 from expanding 
objects at inconvenient times. For example: 


define(‘left’, ‘LEFT’) 

make left expand to LEFT 
define(‘onestep’, ‘left’) 
define(‘twostep’, ‘‘left’’) 
onestep 

twostep 


will output 


LEFT 

left 

The define statements store the right- 
hand side with the outermost quotes 
removed. When the onestep macro is 
invoked, it expands to left and in turn 
this is expanded to LEFT. However, when 
the twostep macro is invoked, it ex- 
pands to ‘left’, the quotes are stripped 
but the text is not expanded, 


You can use quotes to enclose new lines as 
well as white space: 

define ( ‘ADDRESS’, 

‘10 Barley Mow Passage 

Chiswick 

London’ ) 

Now when we see ADDRESS, it will be 
expanded into the complete address, new- 
lines and all. I often use this technique for 
generating form letters, or adding an ad- 
dress from my address database into a letter 
that I have just written. 


If you need to use the word define or 
any other macro name in the source that is 


being scanned, you need to quote it 


when I ‘define’ this 


would result in the text 
when I define this 


being output. This may be inconvenient. If 
you have finished creating macros, you 
can always remove the meaning of 
define by: 


undefine (‘define’) 


This works for all macros. 


The quote characters can be altered, if 
needs must, by using change- 
quote ({,}) to make the new quote 
characters to be curly braces. You revert to 
the default settings by changequote. 


Newlines and diversions 


If, by now, you have reached for your UNIX 
console and started typing things into files for 
use by m4, then you might have noticed that 
anumber of extra blank lines are injected into 
the output stream, The processor will con- 
sume all the text in a statement like: 


define(‘a’, ‘b’) 


but it is followed by a newline, and this 
newline will be copied to the output. We 
probably don’t want this and we have to 
suppress it manually, The built-in com- 
mand dn1 will ‘delete up to and including 
the newline’. To remove the unwanted 
newline, you say 

define(‘a’, ‘b’)dnl 

You will find that people use dnl as a 
comment facility in m4 scripts because dn 1 
loses all the text up to and including the 
newline. 


Ifyou place several de f ine statements on 
the same line separated by spaces, then 
those spaces will also be inconveniently 
passed to the output. To gain complete 
freedom when laying out macro defini- 
tions, you can divert the output of m4 into 
a black hole by saying: 


divert (-1) 
output now blackholed 


Toads of defines 


put it back and lose the newline 
divert dnl 


The call to divert with a minus-one ar- 
gument is a special use of a more general 
purpose command allowing you to reorder 
the data. A call like divert (1) sends all 
the data into temporary storage. Up to nine 
different output diversions are supported by 
m4. The data can be inserted back into the 
normal output stream by using undi- 
vert (1) orsimply undivert ifno other 


UNIX 


diversions have been used. When data is 
re-inserted, it is not rescanned for possible 
macro replacement, so diversions only 
allow you to split and recombine the data. 


Testing 


The m4 processor supports the old famil- 
iar i f£def notion totest whether a macro 
exists or not. This is used in many send- 
mail configuration packages to select 
pieces of control files from a master tem- 
plate. If you look, you will see code like: 
ifdef ( ‘SELECTOR’, 


‘add some text into the output 
file’) 

You can add two different options: 
ifdef (‘SELECTOR’, 

‘add some text into the output 
file’, 

‘add me when SELECTOR is not 
defined’) 


You can nest tests too: 

ifdef ( ‘SELECTOR’, 

‘ifdef (‘ANDNULL’, ‘', 

‘add some text into the 

output file’)’) 

says add the text into the file ‘if SELECTOR 
is defined and ANDNULL is not defined’, 
Using these techniques, it’s a simple matter 
to build up a template file that is scanned 
by m4, The text in the template file is quite 
readable and bears good relation to the 
actual data that will end up in the final 
working file. It is also easy to generate the 
defined macros needed to select parts of the 
file. All that is needed to include part of the 
template is a line like 


define (‘SELECTOR’, ‘yes’ ) 
The other type of test that is useful is string 
comparison. This is done using the 
ifelse built-in, Something like: 
ifelse(select, ‘on’, 

‘insert this’, 

‘else this’) 
Ifthe macro select isset to the string on, 
then the first string will be inserted into the 
output otherwise the second string will be 
inserted. Notice that the word select is 
not quoted because we want m4 to expand 
it when it meets the statement. 


You can use an ‘elseless’ form: 


ifelse(select, ‘on’, 
‘insert this’) 


and also can add several tests with different 
results: 


ifelse (select, 
‘insert this’, 


‘on’, 


select, ‘off’, 
‘no, add this’, 
select, ‘nearly’, 


‘or nearly add this’) 


performs a number of comparisons until it 
finds one that matches. Read it like: if se- 
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lect is equal to on then output insert 
this, else if select is equal to of f 
then output no, add this, else if se- 
lect is equal to near1y then output or 
nearly addthis. 


Odds and ends 


So far, we have only defined macros that 
are single words, We can also define mac- 
ros with arguments. 


This does not change the define statement 
format, all you do is invoke the argument on 
the right-hand side definition string: 


define(swap, ‘$2 $1’) 


The dollar syntax is the same as that found in 
shells, the dollar symbol is followed by a num- 
ber giving the parameter that is to replaced. 
Invoking swap with swap (first, me) 
will generate me first. 


The $n symbols do not need to be separ- 
ated by white space, you can delete the 
space to concatenate the arguments. As I 
have said, I find that the need to use func- 
tion-style formats is a hindrance. 


The m4 processor interfaces well with the 
operating system. Built-in commands allow 
you to include files: 


include (filename) 


Remember that the £ilename arguinent 
canbe a macro definition too. Also, you can 
insert the output from normal UNIX com- 
mands by using the syscmd built-in. 


Built-in commands also exist to do integral 
arithmetic and string manipulation. Here’s 
a bit of fun, the standard recursive factorial 
function in m4. 
define (fact, 


‘ifelse ($1, 
‘eval ae * 


) 


This defines a macro called fact that 
has one argument $1. It is defined as a 
test: if the argument is the digit one then 
return the number one; otherwise, evalu- 
ate the argument multiplied by the result 
of the macro called with the argument 
decremented by one. It’s integer arith- 
metic and will run out of bits. It gives 
incorrect results when called with 
fact (13) on my 32-bit Sparc. 


teaet (deer ($1))))" 


UNIX 


I hope that I have given you enough to 
make you take a look atm4, it’s very power- 
fuland worth getting to know. Itis available 
on DOS machines in the excellent MKS 
toolkit. You should be aware that, like 
many commands, m4 has been ‘improved’ 
several times and the current standard Sys- 
tem V version has several features that may 
notexist on other systems. For example, the 
decr is not present in older versions, 
However, it’s trivial to make: 


ifdef(decr, ‘ 
‘define (decr, ‘eval ($1-1)')’) 
creates the decr operation if it is not al- 


ready defined. 


Ahyes, if you are interested in ML/1, then 
contact Bob Eager at the University of Kent, 
Canterbury on 0227 764000 or 
rde@ukc.ac.uk. 


EXE| 


Peter Collinson is a freelance consultant 
specialising in UNIX. He can be reached 
electronically as pce@hill- 
side.co.uk (although your mailer 
might be happier to put the address the other 
way round) or by phone on 0227 761824. 


* EVERKEY I - 


Option? 


SINGLE WIRE ZERO LOAD - Total Compatibility. 


Not available in ANY other Key product. 


~ EVERLOCK 


Option? 


Software-Only Copy Protection; economical & SECURE. 


~ EVERTRAK 


Option? 


Other Services include:- pisk Duplication & 


The Hard wave 


mn The Soft ware 


wa Non Copy- Protection 


Non Copy-Protection - Anti Hacker software protection. 


CALL FOR AFREE WORKING DEMO DISKETTE 


LOOK at all OPTIONS. 


Software Protection - but which TYPE ? 


supply - Label Production & supply - Packaging. 
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CS 


22A, Bartleet Road, 
Washford Industrial Estate, 
Redditch, Worcestershire, 
B98 ODG. England. 
Tel: 0527 510 105 
Fax: 0527 514 229 


Announcing DeadLock Ill 


Don’t think Dongle, 
Think DeadLock 


Technical 


+ + + Ft 


Please address all enquiries to: 


@ Unbreakable 


Also available - DeadLock I 


Uses Encryption 
Prices from £8.75 to £16.50 "YP 
le eral ee See New Products to be released: 
Mp! ly non-t rusive na tr pare a . . 
Eroarercnable MicroLock for Macintosh Environment 


The hardware component is based on a custom-designed IC 


There’s full DeadLock support for today’s most popular languages, compilers and development 
environments 


DeadLock contains all the logic necessary for password control and to perform calculations 


DeadLock comes with a special PROTECT utility that allows you to build an ‘envelope’ of protection 
around your product's COM or EXE files 


EachDeadLock key can be programmed by you, to transform it into a protection device that’s unique to 
your product 


Easy to use manual Supports Windows 
May be used for joint ventures 

DeadLock comes with a variety of friendly, menu driven utilities 
Different coloured cases available to suit your preference 


BL Computer Security Limited 
101 Hendon Lane, Finchley, London N3 3SH 
DeadLock 
PO Box 2543, London N3 3UA, United Kingdom 


Fax: 081 346 2672 Tel: 081 343 0734 
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NEW DESKPRO 386e 
M40, 16 MHz, 40Mb 
HD, 2Mb Memory. 
£995 + vaT 


a 
AMOUS rOR-y 


TITRIPPLEWOODS 


ALUE IN MICK 


~ERO 
70 COMPUTES 


OPENING TIMES 


MON - FRI 9.00 - 5.30 
SAT 9.30 - 2.00 


24HR ANSWERPHONE 


THE END OF RANGE & EX DEMO SPECIALIST 


AMSTRAD ITEMS SUPPLIED 
RRP. THRIPP RAP. THRIPP RRP. THRIPP 
£ £ £ £ £ £ 
FAX MACHINES 1512/1640 ITEMS AMSTRAD NETWORK LAN PACK 
FX 5050 Fax Machine Amstrad 4 Games PC 1512/1640 4.95 Connect 3 PC's for 99.00 
On Site Warranty 349,00 319.00 —PC1640 Technical Ref Manual 5.95 DBASE II for PCW 9.95 
FX 6000 AT Fax Machine LINKMASTER for PPC512/640 to PC Comms 5000 SERIES DESKTOPS ° 
On Site Warranty 425.00 389.00 5.95 PC 5086 HD40 3.5" with Microsoft Works 
WORD PROCESSORS 3000 SERIES DESKTOPS 300.00 269.00 
PCW 9256 Word Proc, 349.00 319.00 PC 3286 $D30 3.5" FOD PC 5286 SD with Lotus 1-2-3 v2.2 
PCW 9512 + Daisywheel + ASF with Samsung 105 MB HD 549.00 350.00 299,00 
449.00 409.00 PC 3286SD 5.25" FOD 309.00 PC 5286 HD40 3.5" with Lotus 1-2-3 v2.2 
PCW 9512 + Canon BJ10e 549.00 509.00 PC 3286SD 5.25" FOD 450.00 399.00 
LAPTOPS Samsung 105Mb HD 499.00 PC 5286 HD 105 3.5" 499.00 
ALT 286/40 799.00 699.00 PC 3286 HD40 3.5" with Lotus1-2-3 v2.2 PC 5286 Family Pack with Microsoft Works 2 
ALT 286/40 Laptop + BJ10e 999.00 879.00 450.00 399.00 680.00 619.00 
ALT 386 SX/80+2 Laptop 1399.001149.00 PC 3286 HO40 3.5" & 5.25" FDD's with Lotus 1-2-3v22 4000 SERIES DESKTOP 
ACL 386 SX/120+4 Colour L/top 500.00 449.00 PC 4386 SX HD80 +4 900,00 799.00 
3999.00 3279.00 PC 3386 SX HD40 with MS Windows & MONITORS FOR 3000, 4000 & 5000 SERIES 
BJ10e Bubble Jet Option 200.00 184,00 Mouse 650.00 589.00 10° Mono VGA Monitor 99.00 89.00 
NOTEBOOKS PC 3386 SX HD80 +4 with MS Windows &  14"MonoFlatScreen VGA 99.00 89,00 
ANB 386 SX/20 Notebook 1199.00 989.00 Mouse 900,00 799.00 14°Colour VGA Monitor — 199.00 179.00 
ANB 386 SX/40 Notebook 1499.00 1199.00 10° Colour Super VGA 299.00 269.00 
kee Nee naet Srgatly ee 14" Colour Super VGA 299.00 269.00 
12 months On-Site Warranty | 30mb aTasi 429,00 | 12° MonoVGA 99.00 89.00 
' F 
PCW & Desktop PC's £25 | S6Mb Seagate 249.00 | ockable 5.25" Disk Box 9.95 
Toshiba T3100sx EX RENTAL £1199 
OTHER FTEMS sochina 15200 Model 40 Ex RENTAL £1299 PRINTERS 
COMPUTERS Poquet Palmtop PC. THE Poquet PC - 640K Epson FX 100+ EXRENTAL £99 
CGA LCD Screen. 100 hours use from 2 AA Epson FX 105 EX RENTAL £119 
1BM COMPUTERS batteries NEW BOXED £399 Epson FX 1050 EA RENTAL ee0e 
PS/1 101 80286 512K 1 3.5" Disk, VGA Mono External 3.5” floppy £159 PC Link Cable e19 EPSON FX 1000 EA RENTACE LOO 
Monitor. Free Microsoft Works 2.0 449.00 gig pgy2 WModel 50-2 Computer. 10mz 80286 Epson FX 2500+ EX RENTAL £299 
PS/1 201 80286 512K 1 3.5" Disk, VGA . Epson FX 2500 EX RENTAL £349 


Colour Monitor. Free M/S Works 2.0 549.00 
OPUS COMPUTERS 

PCSX, 80386, 16MHZ, 40Mb, 3.5" Drive, 2Mb 
RAM with VGA Colour Monitor. 2 Serial & 1 
Parallel Port, 8 Expansion Slots. 1 year Free 
on-site maintainance. 849.00 
As above with 135Mb Hard Disk 999.00 
PCIV, 40Mb, 80286, 40Mb, 3.5" Drive, 2Mb 
RAM with VGA Colour Monitor, 2 Serial & 1 
Parallel Port, 8 Expansion Slots. 1 year Free 
on-site maintainance. 649.00 
NEW DESKPRO 386e M40 16 MHz, 40Mb 


HD, 2Mb Memory 995.00 
POQUET PC Palmtop Computer 399.00 
SANYO 286 60Mb Notebook 799.00 
TOSHIBA T1000 LX Notebook 399.00 
TOSHIBA T1600 /40Mb 800286/ 399.00 


12MHz, EGA Portable BOTH EX-RENTAL 
AST Bravo 286 Model 45. 8mz 80286 
processor. 4 ISA 16 bit slots. 1 serial and 1 
parallel port. 640K RAM upgradable to 16Mb. 
40mb Hard Disk. £399 
Portable 386 40mb external tape unit. £499 
Compaq Portable 386 Model 110 (5.25” 
disk). Dual mode plasma display 20mz 80386 
single 5.25” disk100mb fixed disk 

NEW BOXED £2999 
Compaq Deskpro 286e Model 20 (5.25” 
Disk)imb RAM, 20mb fixed disk 5 expan-sion 
slots.Integrated VGA controller, serial, parallel 
and mouse ports. NEW BOXED £699 
Compaq Deskpro 286e Model 40 as model 20 
but with 40mb hard drive. 

NEW BOXED £799 


Toshiba T3100e EX RENTAL £799 


with 1 mb RAM. One 1.44 Mb 3.5” disk, to 
which can be added a second drive. 

One 60mb Hard Disk 3 Expansion slots VGA 
Standard with serial, parallel and mouse 
ports. Uses 85ns memory giving 25% speed 
improvement over 50-021, Requires 
Keyboard and Monitor. £799 
IBM PS/2 Model 70 386 - 121.20mz 803K86 
processor 2mb RAM upgradable to 6mb.One 
1.44 disk to which can be added a second. 
One 120mb Hard Disk 23ms access time 3 
expansion slots VGA standard with 
serial,parallel and mouse port. 
Keyboard and Monitor. £2299 
IBM PS/2 Model 80-M21, 80386, 20Mhz with 


Requires 


320Mb HD EX DEMO £1799 
Sanyo 386SX, 60MbNotebook EX DEMO 
£999 


ADD-ONS 


EPSON VGA GRAPHICS CARDS 69.00 
Suit most PC's 


B+R MAINS FILTER 13 amps. Don't put up 
with fluctuating mains current use one of 
these 13 amp plugs to smooth the power to 
your PC and help avoid datadamage 5.95 
THUNDERBOARD SOUND CARD 
Compatible with Sound Blaster + Adlib, 11 
voice FM music synthesiser, Built in Joystick 
Port and 2 watt amplifier. 89.00 
CIPHER 60Mb Back-up systems 

Ex-demo 249.00 


EX RENTAL £149 
EX RENTAL £399 
EX RENTAL £149 
EX RENTAL £299 


IBM Proprinter XL 
IBM Quietwriter III 
Kodak Diconix 150 
NEC Pinwriter P7+ 
OKI Microline 390 EX RENTAL £199 
Qume Sprint 11/55+ EX RENTAL £199 
Epson DFX 8000 Amazing 1066 cps! 

EX DEMO £1499 
Paintjet Serial EX DEMO £379 
7475 Plotter A4/e A3/B EX DEMO £499 
IBM 4019-001 Laser Printers. 10 page per 
minute EX DEMO £599 


IBM ExecJet 4072 EX DEMO £459 


BACK-UP UNITS & TAPES 


Sysgen Image tapes £9 
Irwin External 40mb 4002 tape drive £149 
Irwin 120 Tape backup for PC/XT £169 
Irwin External 20 Mb Backup for XT/AT286. 
Requires interface board Drive £79 
Interface £79 

Irwin Internal 20 Mb Backup PS/2 Requires 
fitting Kit. Drive £79 
Fitting Kit £66 

Bernoulli 8° 20mb Tripack. Pack of 3 20mb 
removable cartridges £179 


COMPUTER EXPANSION 


Auric Busman 5500 for Sharp PC 5541. Auric 
Busman 5500 for Sharp PC4602/4641 
Each offers 2 addition expansion slots 

NEW BOXED £249 each 
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NEW 5286 WITH 105MB HD 


Features 5286 3.5" FD with a 
Samsung 105 mb 16 ms 

Hard Disk, Perfect for 
applications where you need to 
store a lot of data. 

RRP £549 OUR PRICE £499 


MAINLAN EASY Networking Starter Kit. 
Contains all the hardware, software + 
cabling you need to connect two PC's199.00 
Easy Extension Kit. Add another PC to you 
network for only 99.00 


WINDOWS 3.1 UPGRADE. 

AKit to allow V3.0 users to U/G to V3.1 for 
only 45.00 
WINDOWS 3.1 FULL PRODUCT with FREE 
Adobe Type Manager + 4 fonts 99.00 


Compaq 300Mb external Disk Drive unit. 
Comes with 300Mb Disk Drive, and can hold 
an additional 300Mb Drive. Compatible with 
all Deskpro Models £1799 
Compaq Equipment 

5.25" in 1.25mb drives. For 386s/20c and 
also for 386/33, 486/25 and systempro 


EX DEMO £99 
NEW SLT Replacement Keyboards £69 
NEW US SLT Keyboards £69 


LTE/386S 1mb memory exp EX DEMO £99 
SLT 1mb Memory expansion EX DEMO £69 
NEW Deskpro enhanced keyboards £129 
NEW Asynch comms/clock board for OLD 
Deskpro. £39 
Portable 386 1.2mb D/sk D/vs EX DEMO£79 
Nylon Covers for386/20e with Keyboard and 
Monitor £9 
Advanced ESDI controller for adding 320 or 
650mb EX DEMO £249 
Portable 386 1 to 2mb expansion board 

EX DEMO £199 
5 slot Expansion chassis for older Toshiba 
Notebooks except T1000 and T3200 

EX DEMO £299 


IBM Optical Disk drive 3363 BO1.For PC or 
PS/2 as a second or subsequent Disk Drive 
£599 

Toshiba External 360Mb 5.25" FDD 

EX RENTAL £39 
NEW 40Mb Hard Disk for IBM 55SX £199 
6OMb PS/2 Hard Disk 27ms access time 

EX DEMO £299 


EXPANSION BOARDS 


Profit Elite 16mb Expansion board for AT and 
386 machines. NEW BOXED £699 
Profit Elite 16 Hypercache. 32K high speed 
memory cache. True 16 bit memory access in 


all EMS regions. Expands to 16mb using 
{mb or 256K SIMMS using 120ns chips 2 
serial and 1 Parallel port. Also supports 
0S/2 XENIX/ UNIX and LANS. 

NEW BOXED £149 
Profit Elite 16/2 (512k to 16mb) PS (MCA) 
IBM Models 50 to 80. Delivers up to 16mb 
of 0/2 or EMS 4.0 Memory ina single slot. 
Utilises both 256k and 1mb SIMM memory 
16 * 256k modules gives 4mb. 
16 * 1mb modules gives 16mb 
Mix and match both module types. Ability to 
utilise multitasking in OS/2 and Windows 
Uniram software for switchless installation 

NEW BOXED £99 


FAX / MODEMS / MULTIOPLEXER 


LINNET 1200 PC MODEM Basic V22 1200 
baud full duplex. Ex-demo 9.00 
Multimodem External 9600bps Modem. Full 
DuplexCallback security. Help menus. Non 
volatile memory for up to 10 ‘Phone 
numbers. NEW BOXED £229 
Quasercard 2400 BPS Internal modem for 
IBM PS/2 MMP error correcting modem for 
PS/2 with level 4 error correction. £199 
Breakout 2400/2 PS/2 Internal Modem. A 
Quasercard as above plus PCL’s award win- 
ning software and a copy of Crosstalk XVI 
EPSON AX-2400 V42 Modem for Portable 
£199 
Unity Gold V22bis half length modem. 
Supports MNP level 5 EX DEMO £149 


EPSON VGA Adaptor. £69 
GRAPHICS CARDS 


VGA CARDS. ATI VGA Wonder/265K 16 Bit 
VGA Graphics Card 1024 x 768 up to 256 

Colours 132 Column text. Mouse Port inc- 
luded. Drivers include Autocad, Windows, 
Ventura, Lotus and Gem. A ‘Branded’ prod- 
uct at an excellent price! £99 


NS 


£299 


Token Ring PC Adaptor Il. 
Micronyx Triumph! Workstation Manager 
(Token Less). Security software for net- 
works. Includes Administrators guide and 
Users Guide. £89 


Micronyx Triumph! Workstation Manager 
(with Token). Comes with Token to provide 
maximum data security by encription. 
Includes Token and Token receptacle and 
cable. £99 
Browser Audit Analysis PC. Used with 
Micronyx Triumph! or Trispan to provide 
information about systems use, program 
utilisation, attempted system entries etc. 
Gives full audit trial of all system 
transactions. £69 
Ethernet controller cards *bit PC controller 
with Novell Netware drivers £149 
Ethernet M.P.S. Controller. Multi protocol 
support. £169 
N series Transceiver. Allows connecting to 
IEEE 802.3 can. £99 
Omninet PC/NOS Software V1.1. Supports 
only Corvus Omninet Transporter cards. All- 
ows sharing of hard disks, printers etc £49 


SERJET PERIPHERALS 


CPI Jetmemory for HP Laserjets.Function- 
ally compatible with HP memory cards 1mb 
and 2mb starter Il and IID. Plugs into Laser- 
Jjet II or IID.Recommended for single users 
with small amounts of font and graphics use 
1mb £69 2mb £99 
Plus 1mb Expansion II and !ID.Combines 
with Jetmemory 1mb starter for 2.5mb total 
memory. Recommended for single users 
with large font and Graphic usage. £49 
Plus 3mb expansion II and II.Combines with 
Jetmemory 1mb starter for 4.5mb Total 
memory. Recommended for multiuser 


environments with large combinations of 
fonts and graphics. £129 
Plus 2mb expansion II and IID. Combines 
with Jetmemory 2mb startar for 4.5mb total 
memory. Recommended for Multiuser 
environments with large combinations of 


fonts and graphics. £99 
FONTS for Il and !IDJet font Superset Il and 
IID 216 Equivalent HP fonts. £49 


Jet font “H” Courier 10 Legal Font. £39 
Jet Font “R” Presentation and Lettter Gothic 


Jet Font “T" Helvetica Port. £39 
Jet Font “U" Helvetica Port Roman. £39 
Jet Font “V". £39 


Laserjet {mb memory for IIP and III. 1mb 
memory board for Laserjet IIP and Ill. £59 
Jetpage |I.Postscript emulation in a cart- 
ridge. Provides 35 scaleable font families 
equiv. to Apple LaserwriterNT. Requires 


4mb memory expansion. £149 
Jetpage IID, IIP, Ill and IIIDAs Jetpage Il. 
£149 


Canon Laserjet Elite PRESTIGE Font 
Cartridge £129 
HCF 1000 sheet feed for Laserjet Il and IID 
and equivalents, Inc Canon and Brother£149 
Laserjet Plus/500 2mb Upgrade. Gives dual 
ports serial and Parallel and 2mb additional 
memory £499 
IBM 4019 10 page per minute upgrade £499 
IBM Model 115 and 125 8mb Fast memory 
card £99 
For use with IBM personal page printer 
adaptor to support an attached 4216-020 
printer. Provides Postscript Language 


interpreter and typefaces £349 
LASERJET 
HP Scanjet Sheet feeder. £299 


HP Laserjet Proprinter/Epson Cartridge. 
Emulation cartridge for Laserjet IIP or IID 


Does not work with Laserjet I or Ill. £69 
HP Laserjet EX RENTAL £399 
HP Laserjet plus EX RENTAL £429 
Toshiba Page Laser 8 EX RENTAL £599 


Microsoft Bus Mouse with Windows 286, 
and PC Paintbrush. £99 


PRINTERS ADD-ONS 
SStar 15” single bin sheet feed for NB range 
printers. NEW BOXED £19 
Epson RX80 F/T cut sheet feed. 
NEW BOXED £9.95 

Epson FX 80/85 Cut Sheet Feed. 

NEW BOXED £19 
GQ 5000 250 sheet cut sheet feeder. 

NEW BOXED £99 
Epson EX800/1000 Colour option unit. Gives 
up to 7 colours for presentation quality 
output. £9 


PLOTTERS 


IBM Plotter 6180-001. Compact easy to use 
high resolution desktop plotter with 8 pen 
carousel with availability of two types of 
fibre tip pens in 10 colours, Uses 8.5” x 11” 
paper and transparancy film. Automatic 
capping extends pen life. £999 


Interface cards for Scanjet Plus AT or MCA 
EX DEMO £199 
Sharp JX 300 A4 Colour Scanner 

EX DEMO £649 
Mac Interface for above £299 
PC Interface for above £299 


VIDEO MONITORS 


Dimension 19° Mono Display 
EX RENTAL £199 


IBM 5151 PC Display EX RENTAL £99 
IBM PS/2 8503 Mono Display 
EX RENTAL £49 

Radius Mac 19" Mono Display 

EX RENTAL £199 
SuperMac 19" Mono Display 

EX RENTAL £199 
IBM PS/2 8512 VGA Colour Display 

EX RENTAL £129 


IBM 8515 Monitor 1024 x 768 Res 
EX DEMO £399 
SOFTWARE 


PASCAL SOFTWARE. Turbo Pascal V3.0 PC. 
This is the Easy to use Pascal compiler, at a 


bargain price! £34 
Turbo Pascal Professional PC V5.5 Includes 
assembler and Debugger. £99 
Turbo Pascal Developers Library PS. 

£129 


Borland Word Wizard PC. Technical ref- 
erence for Turbo Lightning as well as Turbo 
Pascal. Source code. £39 
Sidekick PC. A handy utility which can, at 
the touch of a key, provide a calculator, 
notepad, appointmet calendar, auto dialler 
and ASCII table. £29 
Caere Omnipage 386 v2.12 PC/PS. Lets 
personal computers recognise text from 
virtually any scanned documet regardless of 
the number of columns, types of font, use of 
bold, italic text etc. The text from almost any 
business document or page can then be 
saved in many popular spreadsheet or data- 
base formats. Requires 1mb conventional 
and 3mb expanded memory, plus QEMM 
386 V5.11 or Qualitas 386 MAX v5.0, £399 
Omnipage 386 V/2.1 also available for £249 
GEM Artline, from Digital Research. 
Powerful graphic design capability with 
simple to use interface. Graphics tools 
include Move,Copy, Rotae, Scale and Mirror 
Image support for .IMG, PCS and TIFF files, 
Large LIB of pre-generated drawings. Fully 
compatible with Xerox and Aldus 
Pagemaker, NEW BOXED £199 
Davrell PC. A powerful graphics manage- 
ment system for getting your message 
across either on screen, in hardcopy, on 
OHP foils through DTP or Videoshow. Data 
can be directly keyed in, or taken from 123, 
Symphony, DIF, ASCII or PIC files. Design 
rolling demon-strations. Generate reports 
from spread-sheets, create charts, and link 
them to your spreadsheet. Every time the 
data changes, the charts change too! 

NEW BOXED £199 
Corel Draw V1.2 PC. Draw freehand, auto- 
trace, import an image, add type, (100 fonts 
included and 4300 supported).Scale, Rotate, 
Mirror, Fit text to a curve. Stunning 3D and 
Postscript effects. Full Pantone Colour. 
Includes Videotape Tutor. NEW BOXED £249 
Autoroute Lan server PC/PS. Provides the 
basis for putting Autoroute on a LAN. Allows 
one user. Additional 5 User packs can be 
bought. NEW BOXED £299 
Funk Noteworthy PC/PS. A cell annotation 
program that works with Lotus 123 and 
Symphony. Allows you to create pop-up 
notes for individual cells on a worksheet and 
call them up with a single keystroke. Import 
feature to incorporate text files. Automatic 


load and save wil spreadsheet, £39 
IBM Displaywrite 4/2 PC. IBM's word- 
processing Program! £199 


Migent Page Ability PC. DTP Package- 
WYSIWIG. Line and Object drawing tools. 
Direct input of scanned images. Unlimited 
number of documents. Unlimited number of 
typefaces per page. Font sizes from 6 to 30 
supplied, 22 fonts in 3 typefaces. £49 
Migent ability intgrated software for PC 
Word Processing, Database, Spreadsheet 


Microsoft Windows 286 PC. £39 


Microsoft Cobol Compiler. ANSI 85 
Standard Code compatible with Xenix 286 
5.25” disks. £299 
Microsoft Word V4.0 10 User pack includes 
One full product and 9 sets of 5.25” and 9 
sets of 3.5” disks. £699 
Microsoft Excel 10 User pack. Includes 1 full 
product and 9 additional sets of 5.25” and 
3.5” disks. £699 
Microsoft Word for Windows V1.0 PC/PS 
£99 

Microsoft Fortran Compiler V4.1PC. 
Optimising Compiler with Library manager 
Full ANSI Standard with DEC and IBM 
extensions. £149 
Central Point Back up V6 £9 
WinConnect Windows Desktop to Desktop 
or Laptop comms package. Enables Laptop 
to work as a server to Desktop. With this 
software you can turn an old PC into a 
dedicated server to your laptop! 

EX DEMO £49 
Printer Boss An advanced printer utility for 
dot matrix printers. Letter quality printing, 
sideways printing, custom font design, 
alternative character sets, printer format 
control, RAM printer buffer up to 32K, 
typewriter output mode, printer string set 
up. 39.00 
PFS FIRST PUBLISHING V3.0 
Has all the features needed to make top 
quality publications easily, Hi-res fonts 
included. Requires only 512K, but 640K 


recommended. 129.00 
LOTUS 1-2-3 V2.01 3.5" 49.00 
LOTUS 1-2-3 V2.01 5.25" 49,00 
SUPERCALC 4 LAN 19.95 


Local area network version of SUPERCALC 4 
also works on stand alone PCs 
Digital Research GEM Artline Produces 
designer quality artline, Large Library of pre- 
generated drawings. Fully compatible with 
DTP systems. 199.00 
PC TOOLS V6.0 with voucher to allow 
upgrade to V7.0 for £20 29.00 
Alpha Four V1.1 Database Designed to be 
the most powerful database available for 
non-programmers. Link-up to 10 related 
datbases. Application generator. Compatible 
with dBase. Mail Merge feature. 

Ex-demo 39.00 
Central Point Back-Up PC 9.00 
R+R Relational Report Writer for dBase III 
or any .dbf files. Prepares reports faster, 
easier, without programming, Sales, most 
active accounts, inactive inventory purchase 
orders, multi page invoices etc. 39.00 
MULTIMATE II 1.0D (1990)Word Processor. 
Famous Multimate includes: Pull Down 
Menus. 40,000 Word Thesaurus with 
470,000 synonyms. Comes with English 
Spell Checker. Six maths functions including 
percent. Direct merge with .dbf files 49.00 


SWITCH BOXES 


IDL 4 ports to 2 Ports parallel switch.Used 
to connect 4 parallel devices to 2 parallel 
devices eg 4 computers to 2 printers.Detects 
data from any of the 4 ports, but printer 


desired is manually selected. £89 
IDL 2 ports to 1 port Serial switch. £49 
Verran A/C Datalink. £99 


3270 


Keytronics 3270 Keyboard with UK Keycaps 
For all 3270 users, your own 3270 
Keyboard! £199 
PCOX/Multi PS. Provides terminal emulation 
software for up to five 3270. Keyboard/ 
display and printer sessions. Emulates 
3278/79, 3270 PC, 3270 PCG and 3287 
Printer. Requires Coax adaptor for PC or 
PS/2. NEW BOXED £399 


Tel: 0706 832005 or 071 265 4565 Fax: 0706 832100 


__ All Prices exclude VAT and Delivery. All Prices subject to change without notice. Access/ Vis 
Unit 4, Unicom Park, Carrs Industrial Estate, Haslingden, Rossendale, Lancs. B 


isa/ Mastercard accepted. Official orders accepted. 
B4 5HU Tel: 0706 832005 Fax: 0706 832100 


More Clinic 


Mike Banaban opens up the ECUG clinic. 


Fortunately, the second edition of this 
clinic is able to start off by thanking those who 
wrote with fine words of encouragement in 
response to the first one. 

Barry Lord of Dataflex Systems writes on 
the subject of interrupt handling (for PCs) 
from C++, Using serial port handling as an 
example, he points out a problem, It would 
be nice to have a class which can be used to 
handle the PC serial lines; using objects to 
represent I/O ports is a natural and obvious 
idea. If DOS handled hardware interrupts 
properly this would probably be much easier, 
but as most readers will know, it doesn’t. To get 
sensible performance levels you have to get 
down on your hands and knees and fiddle with 
the hardware, including capturing the interrupts 
and handling them in the application code. 

This raises two levels of problem. First, 
neither C nor C++ can usually handle inter- 
rupts directly. Like a lot of hardware architec- 
tures, the PC uses an ‘interrupt vector table’. 
This is essentially a table of pointers to func- 
tions; when an interrupt is received, the hard- 
ware performs a subroutine call to the 
appropriate function by retrieving its address 
rom the table. 

You might think that that would be just 
what was needed; after all, C programs can 
use pointers to functions without trouble (if 
you can remember how to declare them), The 
problem is that when the C compiler gener- 
ates a call to a function, it knows which regis- 
ters the function is free to alter; at least AX and 
probably others too. If the hardware calls a C 
function from the interrupt vector table, it 


expects all registers to be preserved, with the 
result that on returning from the interrupt, 
registers appear to have been suddenly and 
mysteriously corrupted. What's worse, the PC 
does not generate a simple subroutine call - it 
pushes the processor flags onto the stack first 
- so a special interrupt return (IRET) instruc- 
tion has to be used, 

There are two ways of handling interrupts 
from C; 


@ Tell the compiler that certain functions are 
special interrupt handlers, Some vendors 
introduce the interrupt storage class 
specifier for functions which are called 
from interrupts. Opinions vary on the sub- 
ject of new keywords; my own is that their 
proponents deserve the kind of loving care 
and respect accorded to King John by the 
Barons. 

@ Provide low-level assembly code support 
which sorts out the messiness, then calls 
the relevant C function. This solution is 
also offered by several PC compiler ven- 
dors’ libraries, 


Apart from working out which technique 
your compiler vendor offers, calling C func- 
tions from PC interrupts is not too taxing, 
though it’s undoubtedly a fairly ‘advanced’ 
thing to do and portability suffers, 

Now the second difficulty: although you 
can call C functions quite easily, it is not 
simple when we get to C++! Free-standing 
functions are ok (they are the same as their 
equivalents in C), and so are static functions 


// Port numbers. 
// before com_end 
enum port_number_t(coml, com2, com_end); 
typedef void (*int_vec_t) () 
class serial_interface 
// Per-instance variables 
port_number_t pnum; 
int_vec_t oldvector; 
void handle_interrupt (); 
// Class variables 
// pointers to actual instances 
static serial_interface * 
this_ptrs{int (com_end) }; 
// Interrupt vector numbers 
static int vector_nums{int (com_end)}; 
// Class functions 
// Direct interrupt functions 
static void coml_int(); 
static void com2_int(); 
// Interrupt interface shared by 
// comN_int functions 
static void sif_interrupt 
(port_number_t pn); 


For more, insert com3 etc 


public: 
// constructor 
serial_interface(port_number_t); 
// destructor 
~serial_interface(); 
Me 
// Static class data item definitions 
int serial_interface::vector_nums(] = 
(4,3)3 // COM1, COM2 


serial_interface * 
serial_interface::this_ptrs(); 
void serial_interface::sif_interrupt 
(port_number_t pn) ( 
serial_interface *sip = 
this_ptrs{int (pn) }; 


if(sip) 
sip->handle_interrupt (); 
) 
void serial_interface:: 
sif_interrupt (com1) ; 
} 
void serial_interface: 
sif_interrupt (com2) ; 
) 
serial_interface: 


coml_int () { 


rcom2_int () ( 


:serial_interface 
(port_number_t pn) { 
phum = pn; 
this_ptrs[int (pnum)] = this; 
// Compiler/library dependent - save old 
// vector in oldvector, set new one to 
// point to coml_int() or com2_int ( 
// as appropriate 
} 
serial_interface::~serial_interface() ( 
this_ptrs[int(pnum)] = 0; 
// Reset vector etc 
) 
void serial interface: :handle_interrupt () { 
// whatever needs to be done 


1 


Figure 1 - Serial interface class 
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ina class. The problem manifests itself if the 
functions are non-static members of a class. 
These functions pose a problem because they 
need an extra piece of information - their 
this pointer - which is usually passed as an 
extra, hidden parameter. 

Here is a rough outline of a class to handle 
the serial ports: 


enum port_number_t{coml, com2}; 
typedef void (*int_vec_t) (); 
class serial_interface{ 
port_number_t pnum; 
int_vec_t oldvector; 
void handle_interrupt (); 
public: 
// constructor 
serial_interface 
(port_number_t); 
// destructor 
~serial_interface(); 
i 


We would like to be able to construct instan- 
ces of serial_interface with the appro- 
priate coml or com2 arguments and have 
them install themselves, Naturally, the de- 
structor should de-install (exstall?) the inter- 
face. The problem is how to call the non-static 
member function handle_interrupt. 

‘The short answer is that there is no clean 
and elegant way of doing it. The 80x86 archi- 
tecture can’t store the this pointer for class 
instances, so you will have to do it explicitly; 
for each of com1 and com2 there needs to 
be either a non-class or a static member func- 
tion which can be called from the interrupt 
and which then calls the appropriate instance 
of serial_interface. Figure 1 shows 
a version which encapsulates most of the 
messiness in the class itself. (The original from 
Barry Lord did more of the work outside the 
class). For conciseness, parameter value 
checking has been omitted. 

The biggest drawback is that the class 
‘knows’ that it only supports two serial lines; 
extending it is more than just a matter of 
inserting ‘com3’ in the enumeration. Addi- 
tional functions have to be defined some- 
where - inside the class in this version, But it 
is hard to see a much cleaner way of doing it. 
To that end, we throw down the gauntlet to 
our readers, Can you think of a significantly 
more elegant solution to this problem? Send 
in your submissions and we'll publish the 
outcome in a later edition and enter your 
name in the C++ Clinic Hall of Fame. 
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Mike Banahan is Chairman of ECUG. For more 
information about ECUG, contact Rebecca Tho- 
mas on 071 253 5121. 


PC Security from Microft Technology. 
MENUGEN 


MENUGEN provides a password protected menu interface. The system 
manager has complete control of what each user is permitted to do. Access to the DOS prompt 
can be prevented. MENUGEN has no memory overhead. £48 + VAT. 


CLAM 


CLAM provides TOTAL security. It incorporates MENUGEN and D-LOCK. 
In addition it provides a number of other facilities, the most important of which is file encryption — the only 
way to provide a high level of security on a micro. £148 + VAT. 


D-L 


D-LOCK prevents access to the hard disk after booting from diskette. £38 + VAT. 


S-LOCK 


S-LOCK clears the screen and locks the keyboard after a specified period of inactivity or on request. 
The screen is restored and the keyboard unlocked only when the correct password is input. £38 + VAT. 


Security Consultancy. 


A professional computer security consultant can help you determine the steps 
required to protect your computer information and systems. The options offered range 
from a fixed price risk analysis with action advice to a full security audit. 


Microft Technology Limited 
The Old Powerhouse, Kew Gardens Station 
Kew, Surrey TW9 3PS. 
Telephone: 081-948 8255 


Anti-virus software is also available. Corporate licences are available for all products. 


> CIRCLE NO. 061 


Manifest Constants in C and C++ 


Francis Glassborow note the limitations of #define, and the problems caused by replacing it. 


Good programmers have long known the ad- 
vantages of replacing constants with names. It 
makes source code more readable and hence aids 
maintenance. Classic (K&R) C programmers have to 
use ‘#def ine’ for this purpose with lines such as: 
#define PI 3.1415926 

The problem with this method is that the 
pre-processor yanks out the symbolic name and 
replaces it with its value. That is fine until you 
want to use a symbolic debugger, at which stage 
you may lose many of the advantages of using a 
manifest constant. 

C++ programmers have the const type spe- 
cifier keyword. This has been carefully con- 
structed to meet the needs of manifest constants 


linkage of its version of const in such a way 
that multiple use of a header file including a line 
such as the above will create problems at link 
time. C Programmers realising this too often just 
return to their earlier methods. There is a simple 
fix: use static to hide the name from other 
modules. For example: 
static const float PI=3.1415926; 
in an appropriate header file will do the job nicely. 
The cost is simply that a copy of the manifest 
constant will be included in each module that uses 
it. I think that is a small price to pay. 

In the real world your compiler’s optimiser 
will probably optimise out the storage space and 
replace each use of the constant by its value. If 


works just as you would expect it to, but it is not 
legal in C. C’s constsare variables that may not 
be altered, so the compiler does not know the size 
of the array. Using dynamic assignment of storage 
seems rather a heavy solution. Anyone know a 
better way? 

Now that we have fixed up the use of const 
so that C programmers can use it in header files, 
we leave ourselves with another headache, Most 
of us program in environments where ourC code 
may be used by a C++ compiler. Do you know 
how C++ compilers deal with the linkage o 
consts in situations such as: 
extern "C" { #include mywork.h } 
when MYWORK.H includes a const? may be 


as wellas for a range of other more obvious uses. 
In C++ you can safely include lines such as: 
const float PI=3.1415926; 

in your header files without fear of linkage prob- 
lems getting in your way and causing the linker 
to spit your object code back at you. 

The problem is ANSI C’s inclusion of const 
without enough care and attention to detail. 
Many C programmers would like to be able to 
use the C++ version for manifest constants, but 
the ANSI committee got it wrong by defining the 
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you want to prevent that, just insert the word 
volatile in the declaration and the compiler 
is forced to provide storage. 

Unfortunately, I do not know of a simple fix to 
deal with the following common use of a manifest 
variable in C: 
#define TABLESIZE 50 
int array [TABLESIZE]; 

The equivalent C++ construct: 
const int TABLESIZE=50; 
int array [TABLESIZE] ; 


SOFTWARE SECURITY 
MODULES 


Hardware devices (dongles) are a recognised and 
proven means of protecting software from 
unauthorised use and piracy. 


wrong (I often am) but it seems to me that all 
global uses of const in C should be static 
to prevent potential name clash problems both 
within C and when reusing C code for C++. 


EXE| 


For information about CUG(UK) write to Fran- 
cis at 64 Southfield Road, Oxford, OX4 1PA or 
ring 0865 246490. 


AG 


Our range of devices offers some of the most robust 
and troublefree solutions around. All units are 
cascadeable and can be uniquely coded for each 
customer. Features include: 


% =PC/non-PC. 


% RS232/Printer. 


% Internal memory 
(some units) 


You sell your software. 

You don't give it away. 

It needs the kind of 

copy protection that 

only a top quality 

UNPATCHABLE 

dongle affords, but 

you don’t want to a =) 

pay the Earth for it, and you want to be sure that you'll not be 
making mistakes in incorporating it into your code. The 
MAXPRO system is for you. There are microprocessor based 
units at realistic prices which take care of complete .EXE files 
without access to source code. Set stop dates, tamper detection 
and many other facilities on a menu driven attachment program. 
MAXPRO encryption even copes with such as Clipper, QB and 
Clarion files with internal overlays. Neat trick. There are 
dongles available for Windows applications too! Call us for 
additional information at: 


* Software drivers supplied. 


% Minimum 2 year 
guarantee. 


% From £14 to £50 


Brent Communications 
Unit 2 

Dragon Industrial Estate 
Harrogate (UK) HG1 5DN 

Tel: (0) 423 566972 

Fax: (0) 423 501442 


Control Telemetry of London 
11 Canfield Place, London NW 3BT 
Tel: 071 328 1155 Fax: 071 328 9149 


> CIRCLE NO. 062 
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> CIRCLE NO. 063 


“You oe need to buy one copy! They don’t protect with shag 


DESkey — Software Protection from the 
inventors of the intelligent Dongle. 


We have more experience and expertise in the design of 
software protection modules (dongles) than any other 
company in the UK. We sell products designed in house by 
our own engineers, More than |3 years experience in the 
design of dongles have gone into our current product 
range. 


@ DESlock® automatic EXE or.COM file encryption system. No 
need for source or.OB) files. Takes only a few seconds to protect 
your software — now available for OS/2 and Windows. 

@ ‘Seedable’ Pseudo Random Number Generator 
Software and data encryption could not be more secure. 
@ Through Encryption. Data can be fed into the 
DESkey for on-line encryption. This keeps the 
encryption key hidden. 

@ Memory. Up to 240 bytes of memory split 
into ‘Public’ and ‘Private’ sectors, The ‘Public’ 
sector may be read from and written to at 
will. The ‘Private’ sector may be read at will, 
but writing requires your customer specific 
password. 

@ Down Counter. You program into the 


DESkey the number of times the program will run before stopping. 
This gives you the ability to sell ‘goes’ of your software rather than 
an open licence to use it forever—or even to senda fully working 
demonstration copy that will stop working after say, | 0 goes. 
@ Variable Response Algorithm. This feature is similar to the well 
known ‘public-key’ algorithm and works in conjunction with an 
algorithm on the host computer. Makes any attempt at software 
emulation impossible. 
@ Secure Memory Read, Even ifthe same memory data is read 
repeatedly, the data retumed from the DESkey never appears the 
same —this also makes the DESkey impossible to emulate, 

@ Parallel, Serial or Bus versions available. 
@ Intelligent Serial devices suitable for any operating 
system such as Unix, Xenix, OS/2, DOS etc. 
Works on any hardware including PC 
Networks, Mini Systems or even 
Mainframes. 
@ Free evaluation Kits. 
@ Guaranteed Exclusivity to all our 
customers. 
@ Fast Order Tum-round. 
@ Sold only through Data Encryption 
Systems Limited. 
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Edbrook House, FAST 
Cannington, Bridgwater 

Somerset, TA5 2QE erate ert 
Telephone 0278 653456 f oor Data Encryption Systems 
Fax 0278 653300 Data Encryption Systems Limited isamember of FAST 


To advertise in this section, please call Marc Warren on 081-994 6477. Fax 081-994 1533 


Features 
Fast, reliable operation 
Compact and ROMable 
PC Peripheral support 
DOS file access: 
Cand Assembler supported 
Preemptive task scheduler 
Time slicing available 
Configuration Builder 
Intertask messages 
Message exchanges 
Dynamic operations: 
~ create/delete tasks, timers 
- adjust task priorities 
- memory allocation 
Buffer Manager 
Semaphore Manager 
Breakpoint Manager 
Sample and Demo Programs 
InSight™ Debug Tool for use with most 
popular debuggers 


Event Manager 
List Manager 


Give Real-Time Projects a Head Start 
with the AMX™ low-cost high performance Multitasking Kernel 


AMX 86 for real mode 80x86 
AMX 386 for protected 80386 
AMX 68000 for 680x0 

AMX 80 for Z80, 64180 and 8085 


For 


contact: 


ScotWare Ltd 


45 Frederick Street 


EDI 
EH: 


Real-time and database software specialists 


Targets 


No royalties 
Source code included 


more information and a free demo disk 


Tel: 031-225 4858 
INBURGH Fax: 031-220 3550 


2 1EP 


— 


Programmers 
required 


A sucoesstul software house requires top quality PC pro- 
{grammors to work on a graphics related Windows application. 
‘Applicants must have a proven undorstanding of C and 
Windows but also bo completely compatent in 386/486 
assembler, as thora aro spood critical areas of code, 

‘You would be joining a group of young, enthusiastic program- 
mors producing @ main stream application and bacome part 
‘of a small (a dozen programmers) but successtul and 
rowing software house. 

‘Computer Concopts has boon producing software for 10 
‘years and is basod in a largo mansion in the Hertfordshire 
Countryside. Facilities include tennis, snooker, swimming pool 
tc. Starting salary related to experience, but regularly 
‘eviewod so the right parson has the opportunity for high 
rowards. 


Assistance with accommodation possibie. 
CV to Charas Mor ati 


Computer Concepts Ltd 
Gaddesden Place, Hemet Hempstead, Herts HP2 6EX 
Tel 0442 63933 Fax 0442 231632 


KIBWORTH Z 
COMPUTER TRAINING braliay 
Expert individual attention SYSTEMS (UK) ng) 
makes best use of your time. 

Full 5 day courses! ae oe 
Personalised ‘C’ Tutorial £845 386SX 25 32K Cache £135 
C++/Practical object orientation £945 3B6DX 33 128K Cache £235 

(Classes discussed now include POET) 486DX 33 256K Cache £475 
Note that our prices 486-33 EISA £930 
include accommodation MULTI I/O (IDE 2S 1P 1G £14 
68 'Springfleld crescent wach BUILD TO ANY SPECIFICATION 
apt Dee lt PLEASE CALL FOR PRICES 
Tel: 071 734 5783 
33-792653 Fax: 071 734 7256 


WCSC PROFESSIONAL 
DEVELOPMENT TOOLS 
DO NOT RE-INVENT THE WHEEL, 


COMM-DRY-Professional Serial 
Communication libraries $89.95 US. 


COMM-LOG-True background XMODEM/ 
YMODEM file transfer tool $89.95. 


MTASK-True preemptive multitasking 
kemel for MS-DOS $89.95. 


SCRN-INPUT-Character screen 
management package 


$89.95. 


TEL 713-498-4832 

FAX 113-568-3334 

ADDRESS: Willies Computer Software Co. 
2470 S. Dairy Ashford Ste 188 
Houston, TX 77077 


windows 
SHAREWARE 


A Dilferent Approach 
Business Upgrades Custom 
UOTLWORKS t6kes a aitferent approach to the 
distripution shorewore for 
RIGH DENSITY DISKS 
| By compressing on Gveroge 
(of 20 programs onto HO dks 
wo offer extrornely good 
| vaio fox monoy. 
BUSINESS SOFTWARE 
‘We supply 0 wido range of 
| opplcotions ond utitios 


Windows... 

FREE UBGRADES 
Most of ou dbs con bo 
Tefuined wih your nox! ordor 
foro toe upgrade. 
CUSTOM DISKS 
\Wo con bul up dks to ardor 
from your cholge of over 650 
‘oppications,ulbtins ond fonts 
| which oro designed to moo! TELEPHONE OR WRITE FOR A 
| the needs of peopio who uso 

Windows n bun FREE CATALOGUE 


UCOTLWORKS 


The Secret of Successful 


Advertising is... 


To find out how you can reach 17,000 
professional developers for as little as 
£85, call Marc Warren on 081 994 6477 


PostScript Utilities 


PostVue £99 + VAT 
A visual de-bugger for PostScript code. 
Watch your code execute, examine 
stacks, dictionaries and state variables. 
Set break points, warning levels, 
delay times. 


PostPP £49.00 + VAT 
Un-scrambles PostScript code and lays 
it out in human readable form. 


PPS £49.00 + VAT 
For all PostScript printers. Save paper 
with this versatile driver for ascii files. 
Output in columns, landscape, choose 
fonts, headers, line numbering etc. 

Available from: 

QBS Software 

10 Barley Mow Passage 

London W4 4PH 

| Tel: 081 994 4842 Fax: 081 994 3441 


Ge 
Ed 


QBS Software Limited, 
10 Barley Mow Passage, 
London W4 4PH 


Tel: 081-994 4842 
Fax: 081-994 3441 
BBS: 081-747 1979 


© Soft As It Gets 1991 


3 editor 


PC Data 
Security Guide 


Data Protection and Security 
for Personal Computers is a 
guide for support staff and 
managers..-Everything you need 
to know about: 


e Keeping viruses out of your 


company. 


Drafting and implementing 
a corporate data security 
policy. 


Persuading staff to take 
regular backups that are 
known to be reliable. 


Detecting and eradicating 
software piracy. 


Includes comprehensive 
product guide and lots of 
trouble-shooting advice. 


The price of £145 includes 90 
days’ free telephone support 
from the author. 


Please call TTK Technical 
Publications on 081 995 9845 
for details and a free brochure. 


To advertise in this section, please call Marc Warren on 081-994 6477. Fax 081-994 1533 


C++ Modeling 
& Simulation 
Class Library 


Object Ortented Technology for Engineerin; 
Manufacturing, Finanoe, Education a 
Meijint+' 2.0 

- Integration & Approximation 
. Semi-Persistent Containers 

«Discrete Event Simulatlon 
«Numerical Analysis 
+ Queuing Systems 
» Exceptions. 
Statistics 


Fonts & PostScript 


PostScript Interpreters: from £4 to £4,000 
Fountain, GoScript, Freedom of Press, 
Ultrascript, PS Tutor, LincPage, NTG2000 
PostScript LaserJet Upgrades from £239: Adobe, 
HP, Pacific Page, UDP TurboScript - HP/Canon 
PostScript Utilities: ATM, PSFx, PSPlot, Books 
Type 1 Fonts from £3 to £3,000: Public Domain, 
Adobe, ZSoft, Digi-Duit!, Watland Orb 
HP Bitmap Fonts: ZSoft, Typogratica, Digi-Duit!, 
Atech, OTS, Watland Orb, Tailor Made 
Laser Printer Memory Upgrades: HP, Canon, IBM 
Custom Fonts & Logos: most formats available 
Custom HP Font Cartridges: from £90 (10 off) 


Orchid °486 & Video 


Motherboard + Fahrenheit 1280; runs up to 
18 times faster than standard VGA: £960 
Complete systems from £2469 with NEC 4FG 
David Pollard Associates 


Folly, Bridge Workshops, Thames Street, 
Oxford OX1 1SU 0865 240048 Fax 792277 


Network Integrated Services, Inc. 
Tel: +1-714-755-0005 U.S, FAX 


iitDoeto! aedmaur Ee 


DCL 
COMPUTERS 
COMPUTER PARTS 


HIRE 


H/l R/E 


Database reports made easy 
for dBase, Clipper and 
compatibles. Also for Paradox, 
123s and Quattro Pro. 


Turn raw data into useful 
information using Lotus like 
commands and menus. 


Available from 

QBS Software Ltd 

10 Barley Mow Passage 
London W4 4PH 

Tel: 081 994 4842 

Fax: 081 994 3441 


Call for free demo disk 


INFORMATION TECHNOLOGY PLC 


GUARANTEED VIRUS FREE 


Hire I.T. is the ONLY PC Rental company that can Guarantee all systems are 
delivered Virus Free and stay that way throughout the hire, because Hire LT. is 
the only PC rental company to load Anti-Virus software on every system we ship. 


FOR COMPLETE PROTECTION FROM VIRUSES 
ONLY RENT FROM HIRE 1.T. 


071 490 1515 


OLIVER HOUSE 


61/53 CITY ROAD 
LONDON EC1Y 2A 


PLOT THE 
DIFFERENCE 


PLOTVIEW 
se spon cont arene TLOTvW stows pets peting a 
‘bree pes Ae prenen pt rages rept arodeg Seay wrong 
‘age cnen win ced, ewer 


PLOTVIEW 


up 19 25 separa pt es 


Tar eteyate ROWEW 
‘renewal sem taneey Cn een ‘ett 

Sida nom tsclon wich owt 3) 

fat ebeyetioee wipe oetba 


decatonatdta sete 


wut PLOTVIEW: 
make aditteronce 


CAMEL SERVICES LTD. 
Telephone OXFORD (0865) 512678 . 


5-7 Buck Street, 
London NW1 8NJ. 
071-482 5224 


Comguter 
MUS | C systems Ltd 


\Y Voyetra Sound Factory™ 


Sound Factory™ is a complete audio development kit for 
DOS or Windows 3, from Voyetra, the leaders in IBM 
music software. Containing drivers for a wide range of 
sound cards, digital audio boards & MIDI interfaces, 
Sound Factory™ gives developers as wide a market 

as possible. Call or fax us for further details. 


We also stock a wide range of PC software and peripherals. 
Specialists in Music Software 


Object 

Oriented 

Real 

Time 

Kernel 
for 


Turbo Pascal 


Now Available 
from 
JPS Graphics 


__ For more 
information call 


0244 821009 


(lelephone or Fax) 


JPS Graphics,-3 Glynne Street, 
Queensferry, DEESIDE, CH5 1TA 


WORKSTATION MEMORY 
SUN 4 COMPATABLE MEMORY 
4/20/SCL 4Mb £200 
SPARCSTATIONELC 4Mb = £200.00 
16Mb £675 
4/40 (IPC) _80NS 1Mb £44.00 
TONS 1Mh Fan. 
8ONS 4Mb = £165.00 
TONS. « 4Mb £184.00 
SPARCSTATION IPX 4Mb_ £200.00 
16Mb £675.00 
4/60 SPARCSTATION 1 IMb £44.00 
4Mb = £165.00 
4/65 SPARCSTATION 1+1Mb £44.00 
4Mb = £165.00 
4/15 SPARCSTATION 2 4Mb_ £165.00 
4/110,150 IMb £44.00 
4/260,280 8Mb_ £1870.00 
16Mb £2300.00 
32Mb £3995.00 
4/330 8Mb £740.00 
16Mb £1205.00 
32Mb £2250.00 
64Mb £4140.00 
4/370,390 4Mb = £165.00 
4/470,490 32Mb = £POA 
128Mb £POA 
SUN 3 COMPITABLE MEMORY 
3/50, 3/52 4Mb == £475.00 
8Mb £765.00 
4MB £305.00 
SMM TOOL KIT £35.00 
3/60 1Mb £44.00 
3/80 IMb £44.00 
3/75,110,140,150,160,180. 
4Mb £750.00 
8Mb £975.00 
12Mb £1300.00 
16Mb £1620.00 
20Mb £1950.00 
24Mb £2275.00 
3/260,280,470,480 8Mb = £1870.00 
16Mb £2300.00 
32Mb £3885.00 
3E120 4Mb £505.00 
8Mb £785.00 
12Mb_ 1075.00 
SUN 386 WORKSTATION MEMORY 
386,150 1Mb £44.00 
386i,150x,250 1Mb £44.00 
APOLLO DN MODELS 
DN2500 8ONS 1Mb £44.00 
7ONS 1Mb £48.00 
DN3000, DN3010 2Mb £280.00 
DN3010A,3040,3500,3550,4000,4500,5500 
4Mb = £370.00 
8Mb £630.00 
HP 400 SERIES 
HP9000/400,400d1,4001,425t,400s,433s 
4Mb = £345.00 
8MB_ £740.00 


16Mb £1335.00 

32Mb £2540.00 
HP APOLLO 9000/425E 

4Mb £355.00 

8Mb £725.00 

16Mb £1200.00 
HP APOLLO 9000/700 

8Mb £990.00 

16Mb £1485.00 

32Mb £3940.00 
IBM COMPATIBLE MEMORY RS6000 
RS/320/320H,520,530,550,730,930,950 


16Mb £1250.00 
32Mb £2290.00 
64Mb £4390.00 
APPLE COMPATABLE MEMORY 
Mac ILIIx,IIex 1Mb £42.00 
SE,SE/30,PLUS,CLASSIC, 
LC\Ici,Isi 4Mb_ £170.00 
Mac IIfx 4Mb £200.00 
16Mb £825.00 
SILICON GRAPHICS COMPATIBLE 
PERSONAL IRIS 4D/20,25, 
1Mb £44.00 
4Mb £165.00 
PROFESSIONAL IRIS 4D/S0,70,80,85 
1Mb £44.00 
4Mb £165.00 


POWER SERIES 4D/120,210,220,240,280, 
310,320,340,380 2Mb_— £135.00 


NEXT COMPATIBLE MEMORY 


NEXTcube,NEXTstation IMb £42.00 
4Mb £170.00 


SABREBANNER 
Tel 0532 854521 


VISA, Access & MasterCard Taken 
Fax 0532 853026 


Advertisers can 


As a reader you 


Try it now ... 


UNE 


Can ... 


Facts-Direct 
EXE Reader Service 


» Retrieve information at your convenience any hour of the day. 
>» Obtain information within minutes of seeing an advertisement. 
> Eliminate the tedious wait for a postal response to an enquiry. 


Facts-Direct Ltd, Suite 2, Kennet House, 108-110 London Road, Oxford, OX3 9AW 
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ACROSS 
Unit of an array in chemistry? (7) 
5 Relation of George? (7) 
9 0110 or thus (9) 
Temporary permanent store in short (5) 
11 Release the international flip flop (7) 
Reserved item of program language (7) 
Input data with a big key (5) 
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‘EXEWORD’ compiled by 
Eric Deeson 


Midwifely (9 


>» Maximise effectiveness of advertising with a fulfilment mechanism that can satisfy a 
readers interest within minutes of reading an advertisement. 
> Satisfy enquiries 24 hours a day seven days a week regardless of office opening hours, 
geographic location or the postal service. 


Facts-Direct is an on demand information enquiry service. 
For registered advertisers, product information is available for you 
to retrieve at your convenience using your fax machine and telephone. 


Use your faxphone (it should capable of generating touch tones) and call Facts-Direct on 
0865 727232. Follow the simple instructions given by the voice system to retrieve 300300. 


Tel: 086 736 696 


Team leader goes round the first but may go round too far (9) 


Dirty place with the French coding art (5) 


Way out value to put in the test list (7) 
Hefty bit of house-keeping (7) 


Highly competent in a small department (5) 


Rich? Use it somehow for stepwise experience (9) 


Morally right about being almost in 22 (7) 
Fully takes over dismantled iron lungs (7) 


DOWN 


1 


Carry outa file of this magazine (7) 


_2— Beat the world with a spreadsheet (5) 
Makes values the same apparently round the middle (7) 
Eighth nob comes unstuck below the waist (9) 


3 


a | Aw 


aa 


Rest the final button (5) 


Toy been able to make eight 


bits (3,4) 

Go wrong every sixty minutes (3,6) 
No unstable chip is wandering (7) 
5% of the century (9) 

Methodical approach to a 

set of data (9) 


Run a system in the theatre? (7) 
Doubting Thomas (7) 
Carrying out a search with a 
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helicopter it seems (7) 
What England does of all (7) 
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Such alcohol is liked by bar 
coders (5) 
Restores the French brown 


by birth (6) 
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MAY .EXEWORD 


Technical Consultants 
Network Controls International Ltd 


We are the UK subsidiary of NCI Inc. We provide 
products and consultancy in the areas of retail 
banking and dealing room systems. We are currently 
looking to expand our team of technical consultants. 
The position will involve pre-sales analysis, system 
design and implementation, and support. The ideal 
candidates will have experience of most if not all of 
the following: 


Dealing Room Systems Retail Banking 
PCs (DOS, OS/2, Windows) C PC Networks 


In addition to proven technical skills, we require 
individuals who are self-sufficient, have a high level 
of interpersonal skills and can respond to challenge. 
We expect an exceptional level of commitment from 
our staff and the salary will reflect this. 


If you would like to be considered for the above 
position, then send your CV to: Liz Richardson, 
Network Controls International Ltd, Rowlandson 
House, 289-293 Ballards Lane, Finchley, London, 
N12 8NP 


QUESTOR 


Computer Personnel 
CAMBRIDGE ORACLE PROGRAMMERS ia eiox 


Systems house providing applications to the international pharmaceutical industry, require 
programmers with solid dev" experience in an RDBMS, preferably ORACLE, under UNIX or VMS 


Contact AH 
S.HERTS SYSTEMS DESIGNER to £24K 
Essential requirements include sound exp’ of low level h'ware & s’ware design & dev’ inC & 808x 
assembler, & in-depth knowledge of image processing/line scan technology. Some USA travel. 
Contact PH 
SENIOR ‘C’ PROGRAMMER 
MILTON KEYNES £Neg 
With about 4-5 years sound software engineering experience in C, probably in a DOS environment, 
you will be self motivated and enjoy working in a small technical and challenging environment. 
Contact PH 
S.HERTS FROGRAMMERS to £18K 
Prestigious developer of graphics s’ware require two additional Graduates with 12 mths C++ or 
C . Bright self starters to work in small teams on innovative product. Contact AH 
SYS’/ANALYST DESIGNER 
MILTON KEYNES £Neg 


With a realtime s'ware engineering background to work with clients & systems developers to 
transcribe requirements into full functional spec's & implementation plans, Understanding of 
development to firmware level is necessary. Proven project exp’ & analyst skills. Contact PH 


BEDFORD INTERNAL CONSULTANT to £30K 


Expanding software developer with niche market require ‘GURU’ with C/UNIX skills to develop 
applications and interface software and act as consultant to project leaders and development staff with 
AGL background, as the company moves towards C. Contact PH 


RTS PROGRAMMERS eit 


Highly regarded client requires 2 additional programmers with 6-18 mths exp’ of 4GL, C or Pascal 
in PC or OS/2 environment. Must be well presented with potential to rise within the company. 
Contact PH 


CAMBRIDGE & HERTS PROGRAMMERS £13-20K 
Two programmers to work on applications dev’ within established s'ware company. Graduate 
candidates, with upwards of sandwich placement exp’ of databases 4GL applications dBase/Clipper 
should send a CV immediately. Contact PH 
ae PROJECT MANAGER ines 


Very successful s’ware company, need a PM to lead several simultaneous projects in commercial 
sector. Good organisation skills essential, knowledge of CASE tools, and a background in applications 


development useful. Contact PH 
Write with, or FAX your CV to: 

QUESTOR COMPUTER PERSONNEL 

REGAL HOUSE 

55 BANCROFT 


TEL: 0462 438373 
HITCHIN FAX: 0462 421272 CP 
SGS5 1LL EVE: 0462 459338 


“=? | UNIX & C | & 


nan (anany 


URGENT REQUIREMENTS 
TITLE LOCATION ESSENTIAL EXPERIENCE SALARY 


Analyst Programmer! Surrey & — Unix/Informix 4GLSQL/ 
Project Manager London Tetra 2000/SUN 


£12,000 - 22,000 
£19,000 + Car 


Analyst Programmer! Hants 
Senior Analyst 
Programmer 


Analyst Programmer! London/ Unix/Informix 4GL/SQL £15,000 - 20,000 
Support Berks £10,000 - 13,000 


SOFTWARE ENGINEER/SENIOR SOFTWARE ENGINEER 
Herts £21,000- £27,000 + Car 

An excellent opportunity for two Software Professionals to work for one of the most 
prestigious Software Houses in the industry! 

With Kernel level UNIX skills and the ability to write Device Drivers, the 
successful applicants will be developing leading open systems software products for 
industry standard computers and developing new products by specifying, designing 
and implementing new features, developing new techniques, testing, and 
Supporting existing products by investigating complex problems and creating 
solutions. 

Essential skills are at least two years UNIX and C development experience within a 
commercial environment and experience of UNIX O$ development (Kernel, 
Utilities, Device Drivers) Ref J 3592 


TEAM LEADERS SOFTWARE ENGINEERS 


Surrey £20,500 - 30,000 + Car (Neg) 
This ever expanding, well known and well respected Software House, URGENTLY 
requires self motivated and ambitious ORACLE Specialists at Team Leader and 
Software Engineer levels to work on the development of CASE products. 
Candidates should have proven technical experience of developing large application 
systems using ORACLE 

he ideal candidate will have at least 2 years solid experience of ORACLE VERS 
6.0, preferably in a UNIX environment and at least one year of Design and Bulld 
using SQL FORMS 3.0 and PRO C. Experience of CASE Tools and Code 
Generators would be advantageous, Ref: J 4652 


4th Floor, 15 Bolton Street, oz Evenings and Weekends 
London WIY 8AR Peslala) Call Janice Clark 
— 


Unix/Informix 4GL/SQL £ (Neg) 


Tel O71 355 3686 on 071 483 1762 
Fax O71 355 4667 ianan 


CLASSIC AECAUITMENT 


COMPUTER PERSONNEL CONSULTANT 


Are YOU looking for PC Systems Analysts, C 
Programmers, PC Support Analysts, Unix Gurus, 
S/W Development Engineers, Network Specialists, 
Object Oriented Systems Designers, Real Time 
Engineers, Database Developers, Application 
Support Engineers,Windows Programmers, CAD 
CAM Experts, Graphics Specialists.....and more? 


LOOK NO FURTHER THAN THESE PAGES. 
Call us on 081-994-6477 to find out more about 
this unique advertising medium. 

Of course they all come with their experience in 
ADA, PASCAL, ORACLE, C, C++, WINDOWS, 
CLIPPER, MOTIF, SQL, CAD-CAM, ASSEMBLER, 

LANs, WANs, dBase UNIX: 


.EXE — We only provide the best! 


ty Prologic 


C + C++ 


£18,000-25,000 


MS Windows 
Networking 


North London 


UNIX 
Graphics 


An exciting opportunity for a junior to 
intermediate programmer with 1 or more years 
good C experience. 


We are a small dedicated team developing a 
wide variety of products and end user 
requirements to run under UNIX and MS 
Windows. This position would most suit a self 
motivated individual with a keen appetite for 
learning about today’s leading technologies in 
achallenging and rewarding company. 


Call Bruce Evans on 081 343-7823 


Prologic Ltd, 707 High Road, 
North Finchley, London N12 OBT 


ASH ASSOCIATES 


We ialise in the Recruitment of Software and Hardware Design Engineers 
for Real Time Applications including Graphics, Communications, 
Control/Robotics, Signal/Image Processing & Modelling, Real Time Financial 
Systems/Databases. 


NEW DEVELOPMENT/NEW PROJECTS 


CONTROL SYSTEMS This successful designer and manufacturer of 
aac daatsi high technology control systems seek two 
SURREY to £19K iditional software engineers. 

You will have 6 months minimum Windows 
and C development experience. They offer an excellent development 
environment with real potential for career growth and exposure to NEW 
Technologies. 

TKO coy ‘This small but successful company, a 
eami\siamateliaastsm designer of unique Graphic Systems for the 
HANTS Milenritaa Petroleum Industry, are expanding. 
They seek two specialist engineers with C, 
UNIX, OSF Motif/X-Windows experience ideally gained within the exploration 
Spee To design GUI and Databases with New development of Networked 
stems. 


NAVEEN Ssaren my AN opportunity to advance your career in 
SOFTWARE ENGINEERS are Design with this major designer of 
SURREY Mrlexwam High Technology systems. 

They seek qualified engineers at all levels to 
work on all aspects of this major development including Control, Graphics, 
Databases, Operating Systems (Embedded), and Network design. Sun/UNIX 
and VAX/VMS with software written in C, Ada and using the latest CASE Tools 
and Methodologies. 

STOP PRESS! 


URGENT REQUIREMENTS FOR SOFTWARE ENGINEERS WITH ANY 
EXPERIENCE OF:- WINDOWS 3.0 SDK; RISC PROCESSING;MALPAS; 
COMMS USING VAX & DECNET. 


For these and Similar Opportunities Call James Hunt or Ron Cook NOW! 
TEL: (0425) 475480 FAX: (0425) 480807 


associates 


RECRUITMENT CONSULTANTS 
3 Plper’s Ash, Ringwood, Hants, BH24 1UF 


RONICOM 


RECRUITMENT 


1 Golden Square, London W1R 3AB 
Tel: 071-734 8434 Fax: 071-734 8379 


Technical Support, Thames Valley £20k to £30k 
This well known Software House is looking for an ex- 
perienced Database applications developer with a 
good client manner for support and consultancy work. 
‘C’ under MS-Windows essential as is a good knowl- 
edge of any leading DBMS with experience on at 
least two operating platforms. Experience of training 
would be a distinct advantage as would previous pro- 
duct demonstration experience. Additional benefits 
include stock options, so prepare to be committed for 
life. 


Programmer SQL/C/Oracle, Home Counties £20k 
This small but very dynamic and specialist software 
house is seeking an individual willing to be their ‘Fri- 
day’ in return for which they will train you to assist 
them in their consultancy work. This company is re- 
ally looking for a ‘people literate’ programming boffin 
who wants to emerge from behind the screen. 


Analyst/Programmer, SQL-Windows £22k 
This highly specialist consultancy is looking for a de- 
veloper with experience on SQL-Windows (Gupta 
product). 


Support Specialist, IBM Mainframe £22k 
This is mainly an office based position dealing with 
customer queries and investigating and providing sol- 
utions to customer problems, related to using the 
client's development products. The occasional visit to 
customer sites may be required so a good personal 
presentation is necessary. Experience of 
COBOL/CICS/DB2/IMS on IBM Mainframes essen- 
tial, and knowledge of assembler would be 
advantageous. 


Systems Programmer, HIG to £20k 
Continued development of a specialist TU! requires 
an additional team member to help maintain and de- 
velop the handling support modules. The ongoing 
development with this client is such that the person 
selected could be involved in developing a new GUI. 
The languages required are COBOL and ‘C’ under 
DOS, OS/2 and MS-Windows. 


Support Exec **URGENT** £18k 
This major software company is seeking a DOS sup- 
port person with at least 2 years COBOL 
programming in a commercial environment. Addi- 
tional skills such as ‘C’, Assembler, Pascal would not 
go amiss and knowledge of a second European lan- 
guage would really give you an advantage. If you 
have experience on DOS, OS/2 and Networking plat- 
forms, then this should be what you are looking for. 


IF ANY OF THESE POSITIONS ARE AT ALL SUIT- 
ABLE, OR EVEN IF YOUR SKILLS ARE NOT 
QUITE WHAT IS REQUIRED, DO NOT HESITATE 
TO CONTACT ROB ON 071-734 8434 OR AFTER 
HOURS ON 081-767 1003. LOOK FOR REGULAR 
UPDATES ON ORACLE TELETEXT. 


Chive: TECHNOLOGY 
CONSULTANT 


AN EXCEPTIONAL TRACK RECORD. A UNIQUE TEACHING OPPORTUNITY. 


QA Training Ltd are the acknowledged 
training leaders in OS/2, Unix, 
Windows, Object-Oriented Analysis, 
Design and Programming and 
Networks, working closely with the 
companies who continue to set the 
standards for the PC industry, 

Their breadth of experience in 
training and consultancy in workstation 
technology makes QA Training unique — 


Object Technology Consultant. 
Reporting directly to a Technical 
Group Leader (Languages), you will take 
on a wide role covering lecturing, course 
specification and development, sales 
support and consulting. A challenge put 
into perspective by tl apid growth of 
QA Training's impressive international 
client base, and the fact that ten new 


and they wish to maintain that South West 
uniqueness when making this key 
appointment of a highly experienced £28-35,000 


+ Car + Bens 


Y\\ 


We therefore seek an individual, 
probably educated to degree level, 
whose formal working knowledge of 
design methodologies and at least 2 
years’ OOT experience is backed by a 
natural flair for teaching and presenting, 
and convincing communication skills. 

Knowledge of C++, Case Tools and 
4GLs would be an advantage. 

You will be actively contributing to 
the success of an organisation that 
already leads the training industry, and 
this will be reflected in the generous 
negotiable package, including benefits 
and relocation, that QA Training is 
prepared to offer the right applicant. 

Please write enclosing a full CV to 
their advising consultant, Praf Vagh, at 
Millar Associates, Suite 420, London 
House, 26-40 Kensington High Street, 
London W8 4PF, quoting Ref. MA220 or 
phone him on 071-938 2222 (office 


courses have already been introduced Millar Associates 


for the January-June period. 


hours), or 0582 490401 (evenings and 
INTERNATIONAL SEARCH & SELECTION weekends) Fax: 071-938 3553. 


SUPERBAS E‘ 


Developer Support Engineer 


Interfacing between product and application 
developers, you will provide in-depth technical and 
programming support to both corporate and third 
party organisations. Additionally you may also have 
the opportunity to work on a variety of internal 
development projects. With a proven background in 
PC database development using 3/4GL tools, you 
will offer a detailed understanding of DOS and 
Windows internals and ideally other PC OS's, 
networks and SQL. 


Motivation towards self improvement, the ability 
to communicate effectively both in writing and orally 
and to integrate into a small multinational team is 
essential. 

As a major international PC software products 
company, SPC offer first rate opportunities for career 
progression internationally, together with a highly 
competitive salary and benefits package, job security 
and excellent working conditions. 


SI SOFTWARE 
“PUBLISHING 


To register your interest please call or fax your CV today to Stephen Dring at 
Prospect International Ltd, Arlette House, 143 Wardour Street, London W1V 3TB.Tel 071 439 1919.Fax 071 437 1791. 


SPC is one of the world's top 
5 PC software companies and a 
market leader in Windows 
applications. The company has 
grown dramatically since setting 
up international headquarters in 
Bracknell in 1989 and is now 
established in France, Belgium, 
Germany, Sweden, Italy and 
Holland. The recent acquisition 
of Precision Software has added 
an exciting new product to SPC's 
portfolio: Superbase 4 - the 
leading forms design, application 
development and_ relational 
database management software 
product for the Windows 
environment. 


Prospect 


ADVERTISERS INDEX 


ADVERTISER PRODUCT/SERVICE CIRCLE PAGE | ADVERTISER 
Admiral CASE 029 45 Microway 
Artificial Intelligence OOP Languages/Environments 048 70 | Nu Mega 
Automated OfficeSystems Networking 014 24 QaAl 

Bits per Second Graphics for dBASE 038 63 | QAll 

BL Security Security Dongle 058 83 | QBSI 

Blink Inc. Clipper Fast Linker 036 58 QBS II 

Borland Borland C++. 002 IFC | Readmar 

Brent Communications MAX Copy Protection 062 88 | Recital 

CTL Copy Protection Hardware 063 88 Richfords 
Dataflex Development Tools 011 19 Roundhilt 

DES Software Protection 064 89 | Salford Software 
dLESKO Clipper Function Library 006 8 Seltek 

Facts Direct FAX Service 059 92 Silicon River 

Four Seasons Programming Tools 030 46 | Softlok 

G-Force Graphical Interface for Clipper 041 64 | Software Con Co. 1 
Goldmine Techniques Multi User Software 016 27 ‘| Software Con Co. Il 
Grey Matter Programming Tools 003 3 Software Con Co, Ill 
Guildsoft PC Automation Software 015 26 | Software Paradise 
Gwi Software Design Tools 039 63 | Software Security 
HS Systems 8051 C Compiler 017 29 | Symantec 

ICE Hardware 046 67 | Symicron 
Inmark C++ Application Framework 009 17‘ | SystemC 

Inst. Analysts/Progmrs Institute 025 41 System Science 
Instrumatic C++ Development 026 4 System Star! 
Intasoft Software Management System 010 18 | System Star Il 
John Wiley Publishers 024 40 System Star tlt 

SPI C++ Compilers 018 29 System Star lV 
LPA AI/KB/OOPS Software 040 63 Tailormade Ltd 
Magnifeye Software Protection Device 054 79 Thripplewoods 
Microcosm Copy Control 045 67 User Friendly 
Microft Security Software 061 87} Zinc 

Microsoft C/C++ Compiler 


PRODUCT/SERVICE CIRCLE PAGE 
Compilers 049 71 
Debugging Tools 013 23 
Evaluator/Software Testing 051 73 
Training 065 OBC 
Clipper 01220 
Clipper 023 38 
Version Control 044 67 
Seminars 019 30 
Training 004 5 
Development Tools 035 54 
Fortran for DOS & UNIX 031 48 
Software Testing > 050 n 
Poet/Object OrientedDatabase 022 37 
Piracy Protection 055 80 
Programming Tools 032 49 
Programming Tools 033 51 
Programming Tools 034 53 
Development Tools 047 69 
Security Products 005 7 
Zortech C++ 037 61 
Connectivity 042 64 
Application Generator 053 76 
Programming Tools 052 15 
DOS Extender 007 ah) 
Software Tools 020 33 
Data Manager dbms 027 43 
Data Manager dbms 028 43 
Palette Toolbox 066 41 
Distributor 060 84/85 
Software Copy Control 057 
GUI Library 021 35 


8T0B . Pm a Windows woman, me 


Verity Stob was a Windows virgin until a couple of months back. 
Here is a progress update on her first proper project. 


No, I’m really getting into this Windows 
programming lark. Beats real work eh? 
Hurr, Hurr, eh? Yeah, been at this job for 
about, what, four weeks now, and, al- 
though I say so myself, I’ve got it pretty well 
sussed, 

Would you like to see my dialogs? No, 
don’t pull a face like that, you'll love ’em. 
Models of user-friendly simplicity, they are. 
Here, look at this one. I nearly went crazy 
over this one, the trouble I took lining 
everything up and getting the proportions 
right. By the time I finished it I was nearly 
an in-the-park-with-a-bottle-of-Listerine- 
in-a-brown-paper-bag case. Look, you 
press that button there, and it’s going to 
scroll through 256-colour bitmaps there, 
and you select the style you want using that 
combo, and that percentage indicator 
shows you how far you have got. 

What was that? No/ It does not look in 
the least bit like one of Dave's! Dave’s dia- 
logs are half wedding cake, half cuckoo 
clock and half aircraft cockpit. They are like 
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control panels from the set of the Quater- 
mass Experiment: billions of knobs, but- 
tons, sliders and flashing lights - and not 
one of them does anything useful. Strictly 
utilitarian with just a soupcon of elegance, 
that’s me. 

Hey! Would you like to see my minimise 
icon? Look, here it is - go on, what does it 
remind you of? Well? Don’t you recognise 
that pointy bit? Oh come on, you're worse 
than Dave. He said it reminded him of a 
squished insect he had picked off the front 
of his XR2i. 

Mind you, I have to admit that Dave’s 
quite good at icons. He’s got this ace little 
food-processor for his Chicken Farm data- 
base front-end. What? Oh, it’s for deleting 
records with his Drag’n’Drop. You drag a 
record icon - which I may add is shaped like 
a plucked chicken - over to the food-pro- 
cessor and release. Then he plays this WAV 
sound sample - which he taped by drop- 
ping a rotten plum into his kitchen Ken- 
wood at high revs - and Hey Presto! there’s 


bit-mapped blood all over the screen. Quite 
disgusting. God knows what the undelete 
function will look like, a scene from Hell- 
raiser II, | dare say. 

I've got to show you my font. Look, I’ve 
done all the electrical symbols you'll ever 
need, What? Oh, well we couldn’t think of 
256 electrical blobs, and it seemed a shame 
to waste the back end of the font. No, those 
are guitar chords, and those are 96 Hindu 
symbols for The Ways of Making Love. 
Well, don’t you laugh. That's craftmanship, 
that is, especially character 45H. They're a 
sod to do in bold italics, I can tell you. 

Now, I’ve just got to show you my 
Quick-Tool bar... What was that? You'd like 
to see some of the source? Ah. We haven’t 
quite started cutting your actual code yet, 
it’s your interface that matters these days. 
But!'ll be getting around to it soon. Any day 
now... 


MIDLANDS £19K 
This well known Hardware manufacturer requires a 
competent Software Engineer with both applications 
and operating systems experience. All 80x86 and BIOS 
specialists are welcomed to develop their low level 
skills further: Good prospects. 

REF: MD 


SURREY/HANTS TO £22K 
This company is a bespoke systems house that is in- 
strumental in developing a multitude of business 
solutions, mostly in MS Windows, MS, C and either 
Oracle or GuptaSQL. They want a bright second jobber 
who is looking to develop their career. 

REF: MD 


"UNIX - MOTIF - Openlook - © 


CAMBS & LONDON £GOOD 
| have two major Software Houses: One realtime deal- 
ing systems; the other utility and productivity tools 
development. They are both desperate for good 
calibre development Software Engineers and prepared 
to pay good salaries for an early start. WYSIWYG. 
REF: MD 


This company is responsible for the relaunch of a re- 
nowned expert systems development tool: High and 
Low level interfaces; GUI front ends, 80x86, Windows, 
OOM, A.I. etc, all these could be useful skills for this in- 


teresting role. 
REF: MD 


HOME COUNTIES TO £25K + CAR 
A systems house with a range of Windows datacomms 
software; all protocol knowledge, C and Windows are 
considered crucial to this interesting and varied devel- 
opment role. Expect to be dealing with AS400: MVS: 
UNIX and DEC VAX to PC connectivity, so knowledge 
of their associated GUIs would be useful. 

REF: MD 


DEA 


DURNAN LINSTEAD & ASSOCIATES 
32 ST JAMES’ STREET, LONDON SW1A 1HT 


UK / EUROPE TO £35K + CAR 
Outstanding opportunities exist for 6 months + experi- 
ence with several well regarded consultancies 
providing technical advice and project work to a range 
of Blue-Chip companies. 
N.B. We are also looking for a number of contractors in 
this discipline. 

REF: SG 


SURREY TO £15K + BENS 
A minimum 6 months + practical experience of devel- 
opment work using INGRES 4GL/UNIX. Degree 
qualified and used to working in a quality conscious en- 
vironment, preferably from a systems house or 
consultancy. 

REF: SG 


HOME COUNTIES TO £30K + BENS 
Degree qualified, with excellent presentation and good 
(written/verbal) communication skills. GUPTA product 
developers with ideally 2 years SQL WINDOWS/SQL 
BASE experience. Knowledge of C/C++ an added 


benefit. 
REF: SG 


NATIONWIDE TO £30K + BENS 
Anumber of excellent career openings are available for 
18 months + Oracle (pref V6) with SQL*FORMS 
/MENU/RPT/PRO*C from either a VAX or UNIX envi- 
ronment. CASE knowledge a plus. 

REF: SG 


BERKSHIRE £22K 
Good object methodologies, and a thorough under- 
standing of C in either PC or UNIX platform 
development environment. Current considerations are 
for potential development in Visual Basic, but coding 
experience with SDK would not be ruled out; the pro- 
ject is ready to go; all but the Software Engineers - so 
get your details in quick! 

REF: MD 


DLA 


If any of the above vacancies do not quite suit you, why not give us a call and we might 


have just the right vacancy for you! 


For any further information and applications, please call Mike Dearing or Simon Gudgeon 
on 071 321 2277, or after business hours and weekends on 0376 348469, alternatively fax 


your C.V. on 071 925 2150. 


Introducing 


Complete Education Programme in 


the First 


Object-Oriented 
Technology 


f properly implemented the benefits of object 
| Pee to software developers can be 
immense, but as an 
emergent technology 
there aréjas. many 
7 pitfalls. as opportuni- 
ties. 
QA has a unique and unified education 


programme in Object-Oriented Technology (OOT) 


which will help you address the issues and 
deliver the benefits. 

The cornerstone of our programme is the 
management-level Strategic Briefing explaining the 
benefits of OOT and how to evaluate, pilot and 
implement projects. An essential to all those who 
will be involved in OOT decision making. 

Alternatively, you may prefer to begin with 
the Primer course, a technical intro- 
duction to OOT and an excellent 


@ first step toward both 


An integral part of our 
OOT programme is that 


for C++, one of the 


Mail 


to QA Training Ltd, Cecily Hill Castle, Cirencester, Gloucestershire GL7 2EF, UK. 


industry's most popular implementation 


languages to achieve your Object-Oriented goals. 


As a result of our total commitment to OOT 
and the considerable 
expertise we have 
now developed in 
the subject, your 
company may prefer 
to explore and 
develop its commer- 
cial opportunities 


through our consultancy service. 


To obtain full details of 


our carefully structured 

courses and consultancy in 
this new technology, which is set to revolutionise 
the world of software development, simply tele- 
phone Samantha Trinder on 0285 655888 or 


return the coupon. 


Tick here for details: 
TRAINING: [JObject-Oriented Unix/Aix Networks []O0S/2 [)Windows [JC 
CONSULTANCY 
L] SOFTWARE DEVELOPMENT PRODUCTS 
NAME : TITLE 
y -EXE 6/92 
COMPANY 
Vee 1. TRAINING 
TEL. NO. First for Object - Oriented Education 
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